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ABSTRACT
Excessive gestational weight gain (GWG) during pregnancy is a major public health 
concern. Studies have reported more than 70% of pregnant women gain excessive weight which 
may pose increased maternal and fetal risks. Little is known about the relationships of GWG to 
behavioral factors (i.e., physical activity, sleep, social support) and maternal mental health (i.e., 
stress, anxiety, depression) during pregnancy. This descriptive, cross-sectional study explored 
the relationships of GWG to behavioral factors and maternal mental health during pregnancy.  
Secondarily, this study described the preferences, uses of, and interests in alternative 
approaches as well as the mental health differences between users and non-users of alternative 
approaches during pregnancy. A national survey was administered to women ≥8 weeks pregnant, 
≥18 years old, and residing in the United States (N=968). Bivariate correlations were used to 
determine relationships between GWG and variables of interest. Independent t-tests were used to 
observe mental health differences between users and non-users of alternative approaches. Data 
were analyzed throughout pregnancy and by trimester. Throughout pregnancy, significant 
relationships were found in GWG to stressful events (r=-.112, p<.01), depression (r=.066, p<.05), 
mindfulness (r=-.067, p<.05), and sleep (r=.089, p<.01). When GWG was assessed by trimester, 
stressful events were significant in the second (r=-.216, p<.01) and third trimesters (r=-.085, 
p<.05). Depression remained positively related to GWG in the first (r=.409, p<.01) and second 
trimesters (r=.162, p<.01). A positive relationship emerged between GWG and anxiety in the first 
trimester (r=.340, p<.01) and physical activity became significant in the second (r=-.136; p<.05) 
and third trimesters (r=-.100; p<.05). Mindfulness was the only variable significantly related to 
GWG throughout all time points. Mean anxiety (d=.236; p=.001) and depression (d=.265; p<.001) 
scores were significantly lower in users compared to non-users of alternative approaches 
throughout pregnancy and when assessed by trimester anxiety (d=.424; p=.001) and depression 
(d=.526; p<.001) were significant in the second trimester. This study provides a framework for 
future analyses in GWG and maternal mental health. The information presented here may inform 
future interventions to test the effectiveness of alternative approaches to simultaneously manage 
maternal mental health and GWG due to the integrative nature of alternative approaches. 
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1 
Chapter 1 
INTRODUCTION 
A vast number of women in the US enter pregnancy overweight (60%) (i.e., pre-
pregnancy BMI=25-29.9) or obese (18.5-38.3%) (i.e., pre-pregnancy BMI≥30).1-3 Positive 
maternal and fetal outcomes are achieved within adequate gestational weight gain (GWG) ranges 
and achieving adequate GWG during pregnancy may prevent maternal post-partum and 
childhood obesity and adverse gestational outcomes.4,5 The IOM recommends gestational weight 
gain (GWG) to be 25-35lbs, 15-25lbs, and 11-20lbs in normal weight (BMI=18.5-24.9), overweight 
(BMI=25-29.9), and obese (BMI≥30) individuals, respectively.4-7 Sadly, more than 70% of women 
exceed the recommended weight gain guidelines during pregnancy set forth by the Institute of 
Medicine (IOM).4,6 Excessive GWG (i.e., weight gain exceeding IOM recommendations) may 
contribute to adverse health risks in the mother such as gestational diabetes (GDM), 
preeclampsia, and increased post-partum weight retention (PPWR).1 Fetal risks may also occur 
and include intrauterine fetal death and stillbirth, large-for-gestational age babies (e.g., 
macrosomia), congenital abnormalities, and increased risk of obesity in offspring.1,5,8,9  The risk 
for excessive GWG may be greater in women with higher levels of pre-pregnancy BMI, women 
with weight concerns (e.g., not satisfied with self-presentation, decreased perception of physical 
attractiveness), women not receiving adequate education and/or counseling related to GWG,10 
and women with depressive symptoms (i.e., maternal stress, anxiety).11 
Maternal stress may be an additional factor contributing to excessive GWG and its 
related adverse health risks. Maternal stress can be defined as psychological influences or 
threatened homeostasis during pregnancy challenging the ability to cope.12-14 Stress can manifest 
physiologically, psychologically, and behaviorally.12,15 Physiologically, stress can lead to high 
blood pressure, cardiovascular disease, some cancer, insulin resistance, decreased lean body 
mass, inflammation, and hypercortisolemia.15,16 Psychologically, stress can lead to emotional 
disturbance and/or feelings of depression and anxiety.17 Behaviorally, stress can contribute to 
changes in diet and physical activity (e.g., sedentary lifestyle, increase calorie consumption).12,15 
Stressors (i.e. stress producing factors)18 can vary from daily life hassles (e.g., job strain, 
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personal relationships, finances) to major life events (e.g., divorce, unemployment, death).16,19 
Pregnancy, a unique time in a woman’s life, may provoke feelings of stress due to a variety of 
stressors including fear of labor, lack of sleep, fatigue, fear of birth outcome, finances, lack of 
support, complications of pregnancy or high risk pregnancy, work related problems, increased 
discomfort (bodily pain), or reduced mobility.20 In fact, rates of maternal stress during pregnancy 
can range from 13-36%13 in pregnant women. Mothers experiencing high levels of maternal 
stress during pregnancy may be more likely to have panic disorder, drug use, domestic violence, 
and multiple chronic health problems.21 
High maternal stress during pregnancy is associated with preterm delivery22 and low birth 
weight due in part to inadequate GWG.21 On the contrary, because maternal stress has been 
linked to the development of depression,23,24 and depression is associated with poor lifestyle 
behaviors (i.e., mindless eating, lack of exercise) that may contribute to excessive GWG,7,14,15,25 
mothers with maternal stress may also experience adverse health outcomes similar to those of 
excessive GWG.7 Maternal stress and depression are common among low income, minorities, 
and obese pregnant women.7 One study found that pregnant women who are at high risk for 
excessive GWG typically exacerbated negative behaviors (i.e., poor diet, physical inactivity) due 
to weight gain promoting beliefs (e.g., ok to indulge in cravings and eat for two, women can’t be 
active because of fatigue and are physically uncomfortable).26 Additionally, a recent study by 
Thomas and colleagues (2014), reported low-income pregnant women consumed more food 
when they felt stressed, and that eating was a coping mechanism for their stress.7 As such, 
excess calorie consumption and a lack of physical activity may contribute to excessive GWG. In 
fact, being overweight pre-pregnancy is a predictor of eating more when experiencing stress and 
subsequently increasing risk of excessive GWG.15  
Clearly excessive GWG and maternal stress contribute to negative health outcomes for 
both the mother and the baby. Few interventions have examined the influence of psychosocial 
factors (e.g., maternal stress, social support) on excessive GWG, and existing studies including 
maternal stress typically examine maternal stress as a secondary outcome measure.26Though 
the impact of maternal stress on excessive GWG may be overlooked in research, studies suggest 
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an overlapping relationship among stress, anxiety, depression, and excessive GWG.7,14,15,23,25 
Schetter (2011), has recommended that a multifactorial approach utilizing individual- (e.g., current 
and past physical medical history, behavioral, stress and emotion, coping behavior, resources), 
sociocultural- (e.g., race/ethnicity, social economic status, cultural norms), community- (e.g., 
physical environment, health-care access, characteristics of neighborhoods), and relationship-
level (e.g., social network, social support, partner relationship, family) factors may be beneficial in 
further understanding the interrelationship between maternal mental health and excessive GWG, 
the related adverse physical and mental health outcomes, and potential solutions to mitigate the 
problem.27 Additionally, the World Health Organization (WHO) Commission on Social 
Determinants of Health (CSDH) issued a report in 2008 stating that promoting healthy 
foundations in early life need to be implemented by addressing maternal health before, during, 
and after pregnancy including interventions that address pre- and post- natal maternal mental 
health disorders (i.e., depression, anxiety).13,28 	  Pregnancy is often considered a teachable 
moment  and may be an ideal time to encourage healthy lifestyle changes in women of 
childbearing age  highlighting the  need for interventions to help women manage excessive GWG 
and maternal stress during pregnancy.29 Currently, little is known about the relationship between 
GWG and maternal stress during pregnancy. 
Interestingly, in a survey by Leiferman and colleagues (2014), pregnant women reported 
their Health Care Practitioner (HCP) provided inconsistent information related to physical activity, 
limited information about proper nutrition, and minimal guidance on stress management during 
pregnancy.30 Additionally, there was little follow-up provided by the HCP related to managing 
lifestyle behavior.30 Women reported wanting recommendations for evidenced-based practices 
and current guidelines for physical activity, healthy eating and weight gain, stress management, 
accountability for lifestyle behaviors by setting goals with their HCP, and tools to help self-monitor 
their GWG throughout their pregnancy. Women also wanted to know about available 
information/resources in their community such as yoga, massage, and exercise classes to help 
with stress management.30 To date, there have been few studies to help pregnant women 
manage or mitigate excessive GWG and maternal stress during pregnancy.  
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Ronnberg & Nilsson (2010) evaluated interventions aimed at reducing excessive GWG 
and graded the studies to determine their ability to provide evidence-based recommendations for 
maternal care.31 Because of the limited number of published randomized control trials (RCT) in 
pregnant women, only eight studies were evaluated. Common characteristics of the studies to 
reduce excessive GWG included dietary counseling, nutritional education, behavioral 
intervention, education of women by mail, use of individual weight gain grid, physical activity, and 
education of women and/or healthcare providers. Findings suggest interventions designed to 
reduce excessive GWG are inconsistent and still in their infancy due to limitations such as study 
design,31 highlighting the need for evidence-based interventions to help women manage 
excessive GWG.  
Typically, the standard of care for maternal mental health (e.g., stress, anxiety, and/or 
depression) may include a combination of medication, interpersonal psychotherapy, and/or 
cognitive behavioral therapy (CBT).27 However, women have reported a desire for non-
pharmacological options to managing their health during pregnancy and alternative approaches 
(e.g.,  yoga, meditation, and mindfulness) may be an appropriate treatment therapy to manage 
excessive GWG and maternal stress in pregnant women.32-34 Unfortunately, to our knowledge, no 
studies to date have used alternative approaches to manage excessive GWG in pregnant women 
but have been more frequent in the literature for its use to manage maternal mental health during 
pregnancy.35 Additionally, interventions using alternative approaches to manage excessive GWG 
and maternal stress simultaneously are non-existent. 
Alternative approaches have shown promising results to help pregnant women manage 
maternal mental health (e.g., stress, anxiety, depression).35 A 12-week yoga intervention 
compared the effects of yoga against a social support group in reducing pre- and post-natal 
depression, anxiety and stress, and levels of cortisol in pregnant women. Participants in both the 
yoga and social support groups experienced decreased levels of depression, anxiety and stress, 
and cortisol levels, but the yoga group had lower reductions across all outcome variables.36 
Similarly, another study by Satyapriya and colleagues (2009) implemented an integrative yoga 
program in healthy pregnant women and found that participants in the yoga group decreased 
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perceived stress scores by 31.57%.37 In a review by Babbar and colleagues (2012), researchers 
evaluated the peripartum outcomes of yoga during pregnancy in eight qualifying research studies 
(five prospective observational studies, three randomized control trials). Researchers found that 
yoga specifically may improve quality of life by decreasing stress, anxiety and sleep disturbances 
in these women.35 However, many of these yoga interventions had small sample sizes and/or 
poor study design.  
Due to the high rates of excessive GWG and maternal stress, the resulting negative 
health implications, and the limitations to current interventions to mitigate the problem, there is a 
need for innovative, acceptable, and feasible strategies to manage excessive GWG and maternal 
stress simultaneously during pregnancy. One study in breast cancer survivors by Larkey and 
colleagues (2012) demonstrated a positive relationship between body mass index (BMI) reduction 
and meditative movement exercise (e.g., qigong)38 and has proposed a multifaceted model to 
explain how meditative movement exercises may shift the burden of stress and provide a 
potential avenue for weight reduction in overweight breast cancer survivors.39 Interestingly, 
inflammation during pregnancy has been linked with maternal obesity and stress, and may be 
fundamental to understanding the biological mechanisms underlying the adverse pregnancy 
outcomes of excessive GWG and maternal stress.40,19 Inflammatory markers such as C-reactive 
protein (CRP), and leptin a hormone linked to inflammation, satiety, and energy homeostasis, 
have both been found to be elevated in pregnancy, and additionally are interrelated with the 
development of GDM.40,19  A study by Madan and colleagues (2009), found positive relationships 
between BMI, and both leptin and CRP levels in obese pregnant women and leptin and CRP 
levels increased with higher BMIs.40 Additionally, an 8-week adjunctive yoga therapy intervention 
significantly reduced CRP by 20% in patients with chronic heart failure.41  These studies support 
the potential for alternative approaches to help manage excessive GWG and maternal stress in 
pregnant women 
Because current treatments for excessive GWG and maternal stress are varied and 
underdeveloped,42 and the evidence supporting the use of alternative approaches for weight and 
stress management in other populations, there is a need to explore the use of alternative 
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approaches as strategies to manage excessive GWG and maternal stress during pregnancy. 
However, the acceptability, feasibility, and preferences for these approaches have not been 
explored and are needed to inform future interventions. Therefore, the purpose of this study was 
to explore the relationships between GWG and behavioral factors (i.e., physical activity, sleep, 
social support) and maternal mental health (i.e., stress, depression, and anxiety) in pregnant 
women residing in the US. A secondary purpose was to explore the perceptions, uses of, and 
interests in alternative approaches, and to describe the differences in maternal mental health 
between users and non-users of alternative approaches (e.g., yoga, meditation, mindfulness) to 
inform future interventions.  We hypothesized that we would find positive associations of maternal 
mental health (i.e., stress, anxiety, depression) and negative associations of behavioral factors 
(i.e., physical activity, dietary habits, sleep, social support) with excessive GWG in pregnant 
women (H1). Secondly, we hypothesized that women currently using an alternative approach for 
health care during pregnancy will have lower stress levels when compared to women who are not 
(H2). The information gathered from the proposed survey will contribute to the literature in this 
area, filling a knowledge gap to help pregnant women manage excessive GWG and maternal 
stress.  
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Chapter 2 
BACKGROUND LITERATURE 
 Pregnancy is a time in a woman’s life that includes many psychological adjustments that 
if not catered to, may increase susceptibility for excessive GWG and maternal stress and result in 
undesirable health outcomes in the mother and fetus. Similar to obesity, excessive GWG and 
maternal stress rates have been steadily increasing in US women. In just the last four decades 
average pregnancy weight gain has risen from 22lbs to 33lbs,43 and research suggests maternal 
stress occurs in 13-36% of pregnant women (dependent upon size of study cohort and method 
used to measure stress).13 Pregnancy is often considered a  ‘teachable moment’ for the 
promotion of healthy lifestyle behaviors that may mitigate excessive GWG and maternal stress 
during pregnancy.29 Expectant mothers may be more motivated and receptive to change their 
health behaviors due to the potential positive impact on their infant and an earlier return to pre-
pregnancy weight.29 Evidence-based guidelines for managing (i.e., preventing and/or reducing) 
excessive GWG and maternal stress are lacking. As such, exploring potential mechanisms for 
excessive GWG and maternal stress management during pregnancy is vital to inform standards 
of care during pregnancy. Therefore, the objectives of this literature review include the following: 
1) Describe the adverse health risks of excessive GWG and maternal stress emphasizing 
their inter-relationship during pregnancy and highlight the physiological mechanisms 
leading to adverse health risks in mother and fetus.  
2) Explore the current literature related to strategies for managing excessive GWG and 
maternal stress during pregnancy, including what’s been done, what is lacking, and what 
needs to be done.  
3) Introduce alternative approaches and review their successes in weight and stress 
management in non-pregnant populations.  
4) Propose why alternative approaches may be beneficial during pregnancy to manage 
GWG and stress. 
5) Discuss the purpose of this study.  
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Excessive GWG Adverse Health Risks 
Rates of excessive GWG in the United States (US) are steadily rising and many women 
retain weight in the postpartum period further contributing to the mounting problem of obesity in 
US women of childbearing age.44 In a study of a large population-based sample of US women 
giving birth between 2004-2005, approximately 40% of normal weight women (i.e., pre-pregnancy 
BMI 18.5-24.9), 60% of overweight women (i.e., pre-pregnancy BMI 25-29.9), and 25% of obese 
women (i.e., pre-pregnancy BMI ≥30) gained excessive GWG during their pregnancy.44 
Additionally, one in 5 women in this sample were obese. Women entering pregnancy with an 
overweight BMI are more likely than normal weight women to exceed GWG guidelines by a 3:1 
ratio.45 The risk for excessive GWG may be greater in women with higher levels of pre-pregnancy 
BMI, women with weight concerns (e.g., not satisfied with self-presentation, decreased perception 
of physical attractiveness), women not receiving adequate education and/or counseling related to 
GWG,10 and women with depressive symptoms (i.e., maternal stress, depression).11 
Maternal and fetal complications of excessive GWG can result in short- and long-term 
consequences. For the mother, short-term adverse health risks include spontaneous abortions 
(e.g., miscarriage) and preterm deliveries (e.g., stillbirth),9 pregnancy-induced hypertension and 
preeclampsia, caesarean delivery, venous thrombo-embolism, labor induction, and gestational 
diabetes (GDM)],3,6,46 Long-term adverse health risks include postpartum weight retention 
(PPWR)44 and maternal obesity in subsequent pregnancies (i.e., entering subsequent pregnancy 
at higher weight status).4 Excessive GWG adversely affects breastfeeding initiation and duration 
,47 behaviors that have been shown in literature to attenuate PPWR.48  Additionally, excessive 
GWG is predictive of higher PPWR and an inability to return to pre-pregnancy BMI by 1-year 
postpartum49 increasing the risk of permanent maternal weight gain (i.e., maternal obesity)50. 
For the infant, adverse health risks include intrauterine fetal death and stillbirth, fetal 
hypoglycemia,10 large-for-gestational age babies (e.g., macrosomia), congenital abnormalities, 
and increased risk of obesity in offspring.1 Additionally, maternal obesity and excessive GWG are 
positively associated with an increased infant birth weight and contribute to an increased risk of 
childhood obesity.45  One research study reported pregnant women who experience excessive 
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GWG are four times more likely to have an obese child by the time they reach preschool age.51  
Excessive GWG increases risk of GDM and fetus’ that are exposed to this intrauterine 
environment are susceptible to developing metabolic syndrome (i.e., a cluster of conditions 
including elevated blood pressure, blood glucose and triglyceride levels, low high-density (HDL) 
cholesterol, and excess body fat around the waist)52 later on in life,53 in part to in utero fetal 
programming (See Physiological Mechanisms of Excessive GWG and Maternal Stress). 
Maternal Stress Adverse Health Risks 
 Maternal stress can result from various life events (e.g., first time parenting worries, or 
strain in friends, finances, work, and family) and if persistent, adverse health risks may occur to 
the mother and infant. Prevalence rates of maternal stress are unclear and vary depending on the 
population, stress scale, and cut-off points used. Woods and colleagues (2010) reported 78% of 
their sample of currently pregnant women experienced low/moderate maternal stress and 6% 
experienced high maternal stress using the Prenatal Psychosocial Profile stress scale. Scores in 
the Prenatal Psychosocial Profile stress scale range between 11-44 and cutoffs for high stress in 
this study was ≥23.21 Their findings also suggest that domestic violence, drug use, and having 
multiple medical problems increase the odds of having high maternal stress by 3- to 4-fold and 
current depression and panic disorder increase odds by a staggering 7- to 10-fold.21 Maternal 
stress shares symptoms that are closely associated with depression and anxiety and many 
symptoms overlap (e.g., feelings of loneliness or worthlessness, nervous habits, irritability).54 
Maternal stress, depression, and anxiety can be overlooked in pregnant women with over half of 
all cases going unrecognized.55 
Research on maternal stress has identified a strong positive relationship with 
depression23,24 and key evidence suggests depression is associated with poor lifestyle behaviors 
(i.e., emotional eating, lack of physical activity) that may contribute to weight gain.7,14,15,25 Rallis 
and colleagues (2014) assessed 214 pregnant women’s maternal depression, stress and anxiety 
scores on a monthly basis throughout 16-36 weeks gestation. Findings suggest higher stress 
scores using the Depression, Anxiety and Stress Scales-short form (DASS-21) at 24 weeks 
gestation predict elevated depression scores later in pregnancy.54 Additionally, higher depression 
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scores during early pregnancy not only predicted higher depression scores later in pregnancy, but 
also increased maternal stress and anxiety scores over time.54 Rodriguez and colleagues (2001) 
found that negative affect (i.e., experiencing negative emotions and/or poor self-concept) and 
stress were the largest predictors of depressive symptoms,56 and Liou and colleagues (2014) 
found a strong stable relationship between maternal stress and depressive symptoms throughout 
the perinatal period.57  
Pregnancy outcomes for women with high levels of maternal stress and their fetus’ 
frequently associate with preterm delivery and low birth weight infants.21 Other maternal risks 
include poor/insecure attachment to the child, decreased likelihood of breastfeeding, postpartum 
depression, and cesarean section.17 Maternal stress may induce pregnancy complications (e.g., 
miscarriage, stillbirth, fetal neurological damage) as well as contribute to a difficult delivery.58 
Maternal stress may also initiate a number of physical symptoms including pain, discomfort, 
nausea, fatigue, contractions, difficulty sleeping, and poor appetite due to a series of 
physiological changes experienced during pregnancy. For example, the stress response releases 
hormones (e.g., Adrenocorticotrophic hormone (ACTH), cortisol) that are positively associated 
with nausea and may cause muscular tension and/or pain.56 Furthermore, maternal stress is 
associated with poor eating behaviors, lower physical activity levels, and lack of sleep all of which 
are factors that contribute to weight gain and may result in outcomes similar to those of excessive 
GWG.59,60  
For the infant exposed to maternal stress, risks may include malformations, asthma, and 
mental and behavioral disorders.61 Newborns of depressed and highly maternally stressed 
women exhibit more fussiness and non-soothability.62 Maternal stress may also affect the infant 
later on in life by developing autism, schizophrenia, attention deficit hyperactivity disorder 
(ADHD),58 or reducing cognitive ability and poor emotional adjustment.63 The mother’s 
psychological state (i.e., maternally stressed, depressed) contributes to an in-utero environment 
that alters the in-utero and/or fetal physiology negatively impacting the infant long-term. This 
phenomenon is referred to as in-utero fetal programming and explains prenatal environmental 
exposures (i.e., maternal stress, depression, anxiety) on fetal behavior, child development, and 
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the influencing biological pathways63 (See Physiological Mechanisms of Excessive GWG and 
Maternal Stress). 
Inter-relationship of Excessive GWG and Maternal Stress 
Evidence suggests healthy eating and physical activity may be an appropriate approach 
to manage excessive GWG,64 but new evidence about maternal stress and its relationship with 
depression and excessive GWG, may shed light on the importance of managing psychosocial 
factors (e.g., maternal stress, depression) to limit excessive GWG. Psychosocial stressors (e.g., 
strain in job or family relationships, financial hardship) have frequently been reported in non-
pregnant populations to increase risk of becoming overweight or obese due to cortisol reactivity in 
response to stress and/or triggering emotional eating and lack of physical activity.16,25 The impact 
of maternal stress on excessive GWG has been less explored, but findings suggest that maternal 
stress may lead to excessive GWG and can have negative implications for the mother and infant 
(highlighted above). 
Both maternal stress and excessive GWG are associated with depressive symptoms, 
which may lead poor lifestyle behaviors that negatively impact a mother’s energy, eating habits, 
weight, physical activity levels, and sleep.65 Findings from a prospective cohort study in 238 
pregnant women suggest that obese pregnant women are more likely than normal weight 
pregnant women to have major depressive disorder (MDD), and an increase of 10- and-15 units 
in BMI is associated with a 1.5- and 1.9-fold increase in risk of MDD, respectively.66 Webb and 
colleagues (2008) assessed 1,605 pregnant women’s psychosocial states (e.g., maternal stress, 
depression, anxiety) from ≤20 week’s gestation through delivery and found women with high 
depression scores at both ≤20 weeks (p=0.05) and between 24 and 29 weeks (p=0.03) gestation 
had a significantly greater percentage of excessive GWG compared to women with lower 
depression scores.67 Interestingly, even women reporting few depressive symptoms on average 
exhibited excessive GWG.67 Parcells and colleagues (2010) found that pregnant women self-
reporting depression symptoms and perceived life stress mirrored measured cortisol levels (i.e., 
an objective measure of stress such that elevated cortisol levels indicate higher stress)68 
increasing their vulnerability for excessive GWG; elevated cortisol levels leads to weight gain. 
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Emotionally distressed states such as maternal stress, depression, and/or anxiety trigger 
the release of stress hormones (e.g., cortisol)15 that contribute to excessive GWG and may 
ultimately lead to development of maternal obesity (i.e., retained GWG in postpartum resulting in 
a BMI≥30), and PPWR. This occurs due to an increased production of cortisol 
(hypercortisolemia); a hormone that may stimulate hunger, appetite60) and feeding20, and may 
increase overeating,59 during times of stress. Hypercortisolemia may cause imbalances between 
normal hormone functioning that also contributes to visceral fat production,14,15 a decrease in lean 
body mass,12 and detrimental health risks in mother and fetus as mentioned above. Additionally, 
women who are overweight are more likely to consume more food during periods of stress.15   
Visceral fat production following excessive GWG is associated with a dysregulation of the 
hypothalamic pituitary adrenal (HPA) axis (i.e., the central stress response system), also seen 
during maternal stress, and results from excess production of cortisol.15 When insulin is present 
(released after feeding), increased cortisol concentrations inhibit lipid mobilization and favors lipid 
accumulation.15 Because intra-abdominal adipose tissue contains increased glucocorticoid 
receptor density, the increase of cortisol production may explain visceral fat accumulation,15 and 
thus excessive GWG. Early recognition of emotionally distressed states in pregnancy such as 
maternal stress, depression, and anxiety may be important in the prevention of excessive GWG. 
The interrelationship between stress and depression and research linking depressive 
symptoms to unhealthy lifestyle behaviors and weight gain, highlight an important need to better 
assess and manage maternal psychosocial health (e.g., maternal stress) throughout pregnancy 
potentially limiting maternal stress and related symptoms (i.e., depression) and associated 
GWG.7,14,15,23-25 A conceptual model has been designed to describe these potential 
interrelationships (See Figure 1). 
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Physiological Mechanisms of Excessive GWG and Maternal Stress 
Excessive GWG and maternal stress are both stimulating factors of in-utero fetal 
programming which identifies factors that influence fetal behavior, child development, and 
biological pathways of prenatal environmental exposures (i.e., maternal stress, depression, 
anxiety)63 The physiological mechanisms that underlie excessive GWG and maternal stress help 
to explain the development of adverse health risks seen in the mother and fetus.27  
Programmed changes resulting from excessive GWG cause the fetus to adapt to an 
overabundance of nutritional stimuli (e.g., excessive food intake) crossing the placenta and can 
include permanent physiological changes later on in life such as heart disease, hypertension, and 
type 2 diabetes.9 The first and early stages of the second trimester of pregnancy are considered 
an anabolic state for lipid metabolism in which a mother will accumulate 7.7-13.2 pounds of fat 
(i.e., stored triglycerides). During the mid- to late-stages of pregnancy, lipid metabolism switches 
to a catabolic state and stored triglycerides (TG) are hydrolyzed into free fatty acids (FFA), 
important for the development of large amounts of maternal body fat. The placenta has the ability 
to selectively transport FFA creating a higher concentration in the fetus; especially when high 
levels of circulating TG are present in the mother it accelerates their transport and deposition into 
Figure 1. Conceptual Model of the Proposed Interrelationship Between 
Excessive GWG and Maternal Mental Health 
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the fetus. Thus, circulating concentrations in the mother regulates fetal lipid supply. When the 
fetus is exposed to high levels of maternal lipids it can impact the growth of developing organs 
such as the liver, skeletal muscle, adipose tissue, brain, and pancreas and important metabolic 
gene pathways including those for energy storage, oxidation, growth, death, differentiation, and 
inflammation.69 The fetus must adapt to the oversupply of nutrients diffusing through the placenta 
ultimately altering the physiology and metabolism.9 This potential epigenetic programming may 
increase body weight and fat mass in the child up through adulthood, reduce insulin sensitivity, 
increase blood glucose and cholesterol levels, increase blood pressure, reduce muscle mass, 
increase lipid deposition, and influence eating behavior (e.g., higher total caloric intake).69 
Overall, the healthy development of the fetus is highly influenced by maternal weight (i.e., 
excessive GWG).  
Similar to excessive GWG, maternal stress can have major implications on in utero fetal 
programming affecting neurobehavioral development before birth.42,70 When pregnant mothers 
experience chronic maternal stress, hormones (i.e., cortisol) may diffuse across the placental 
barrier affecting the fetus71,72 and may stimulate early contractions and onset of labor initiating 
premature delivery, fetal growth retardation and low infant birth weight.20,71,72 Increasing activity in 
the HPA axis produces cortisol and has been associated with maternal stress, programming the 
fetus for increased depressive symptoms, schizophrenia, difficulty developing language and 
social play skills, attention deficit hyperactivity disorder (ADHD),71 and anxiety-related behavior in 
offspring.70,72 Additionally, a study by Crosson (2012) reported that infants exposed to maternal 
stress exhibited shorter attention spans, disordered sleeping patterns, greater irritability, less 
range of facial expressions, decreased appetites, and lower scores on infant development tests.71  
Managing Excessive GWG and Maternal Stress 
In exploring the literature on efforts to mitigate excessive GWG and maternal stress in 
pregnant women, very little interventions exist and many of the interventions aimed at reducing 
excessive GWG do not consider psychosocial factors (i.e., maternal stress, depression, social 
support). Additionally, interventions to manage maternal stress are scarce and many have 
examined maternal stress as a secondary outcome (after depression and/or anxiety). To date, 
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excessive GWG and maternal stress interventions have been offered by health care practitioners 
(HCP), nurses, midwives or other health care workers and are targeted at promoting lifestyle 
changes (e.g., monitoring weight, nutrition habits, physical activity, stress)45,73-75 with maternal 
education. Examples of maternal education include basic educational courses, counseling 
sessions, or booklets of information given during routine prenatal care. Although, these 
techniques may be helpful in reducing excessive GWG and maternal stress, recent research 
suggests that HCP provided maternal education to change lifestyle behaviors may be an 
inadequate strategy for managing excessive GWG and maternal stress.  
Stengel and colleagues (2012) reported that between one third and one half of pregnant 
women (N=24) received no advice from their HCP on appropriate GWG.76 Many women also 
reported being told to gain inaccurate amounts of weight (e.g., a woman with an obese pre-
pregnancy BMI being told to gain the same amount of weight as a woman with a normal pre-
pregnancy BMI, not conforming to IOM guidelines). Furthermore, women reported that HCPs did 
not stress the importance of appropriate GWG, lacked concern when they were gaining excessive 
weight, and time with the HCP was limited.30,76 Similarly, a recent survey by Leiferman and 
colleagues (2014), reported that women received inconsistent information related to nutrition and 
exercise, and minimal information about stress management from their HCP.30 Additionally, little 
follow-up was provided by their HCP. For example, one woman reported, “My last pregnancy they 
just handed me like six different pamphlets on my way out the door and were like “if you get post-
partum depression, here you go” and so I don’t know if they just don’t do it during doctor’s 
appointments because they figure they could just do it at discharge or what?”.30 Women in this 
survey reported wanting more from their HCP such as recommendations for physical activity, 
healthy eating and appropriate weight gain, stress management, goal setting with their HCP, and 
tools to help self-monitor their GWG throughout their pregnancy. Interestingly, women also 
expressed interest in getting information about community activities such as yoga, massage, and 
exercise classes to help with stress management.30 Because women received limited information 
about appropriate GWG, many seek information from books, magazines, friends, family, and the 
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internet for guidance in pregnancy related information all of which may lead to unreliable sources 
and mixed messages.30,76  
In a randomized controlled longitudinal trial, a lifestyle intervention aimed at reducing 
excessive GWG, anxiety, and depressed mood was implemented in 205 obese pregnant women. 
Women were randomized into a brochure group (received additional information about nutrition 
and physical activity to limit excessive GWG), a prenatal session group (received the same 
brochure and 4 prenatal lifestyle intervention sessions led by a midwife), or a control group 
(routine antenatal care).73 Prenatal lifestyle sessions focused on energy intake and expenditure 
based on the active and healthy food pyramid for pregnant women and principles of the 
intervention were based on the stages of behavioral change as well as motivational interviewing. 
Results of the intervention demonstrated a significant decrease in GWG in the brochure (20.9 lbs) 
and lifestyle intervention (23.32 lbs) groups compared to the normal care group (29.7 lbs), and 
state anxiety significantly decreased in the lifestyle group and increased in the normal care group. 
Researchers concluded that providing information alone may not be enough for behavioral 
change and that a combination of health education with psychological interventions is 
recommended to reduce GWG.73   
In a lifestyle intervention by Claesson and colleagues (2008), researchers aimed to limit 
excessive GWG in obese pregnant women by weekly individual motivational talks (i.e., meeting 
with a midwife) and group aqua aerobics classes.77 Over the course of 7-9 weeks, intervention 
group participants attended 30-minute weekly motivational talks focused on behavior change. 
Women were provided information about obesity and related risk factors during pregnancy, 
weight control, and supportive talk and were also invited to attend 1-2 aqua aerobics classes per 
week. Women in the intervention group had significantly lower weight gain (p=.003) and BMI 
(p=.001) during pregnancy at the postnatal check-up as compared to the control group (routine 
antenatal care program).77  Researchers concluded that weight control interventions that 
incorporate motivational talks and physical activity may be successful for long-term maintenance 
of weight loss, but individual behavioral therapy is time-consuming, and difficult and expensive to 
manage.  
 17 
The effects of stress on pregnancy are not completely understood, but existing evidence 
confirms that chronic maternal stress may lead to the aforementioned pregnancy complications. 
Common strategies to reduce maternal stress have involved lifestyle change and relaxation 
techniques. In a randomized controlled trial aimed to reduce maternal stress in pregnant women, 
60 participants were randomly assigned to an intervention group (6-week stress management 
program) or the control group (general guidelines in order to improve their lives and reduce 
stress). Both groups were given a brief lecture on stress and specific stress management 
techniques as well as a brochure on stress. The intervention group received an additional stress 
management program that included applied relaxation by combining diaphragmatic breathing and 
progressive muscle relaxation (i.e., active contraction of specific muscle groups, then observing 
the release/relaxation of muscle) two times per day for 6-weeks. At completion of the stress 
management program, intervention group participants had a significant reduction in perceived 
stress (-3.68 mean change) and increased sense of internal control (74.2%) compared to the 
control group (-.45 mean change).58 Findings also revealed that the intervention group 
participants were more satisfied with their sleep (87.1%) compared to the control group (62.1%).58 
The stress management techniques used in this study may be promising however, their long-term 
effects are unknown. 
When severe, methods to manage anxiety and/or depression may include medication, 
interpersonal psychotherapy, and/or cognitive behavioral therapy (CBT).28 Common types of 
medications prescribed in pregnancy are opioids (used for pain relief), and psychotropics 
(antidepressants, antipsychotics, mood stabilizers). In a retrospective study by Andrade and 
colleagues (2004), researchers reported that in 40% of infant births, pregnant women received a 
prescription drug in category C (i.e., drugs for which human safety during pregnancy has not 
been established) of the US Food and Drug Administration (FDA) risk classification system.78 
Additionally, 280,000 pregnant women (among 4 million pregnant women who delivered an infant 
in the US) are exposed to drugs in category D and X (i.e., drugs with evidence of potential fetal 
risk) in the US FDA risk classification.78 Researchers concluded that one half of all pregnant 
women receive prescription drugs from category C, D, or X.78 One study by Desai and colleagues 
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(2014), reported that one in five pregnant women filled a prescription for opioid use and rates 
increased from 18.5% to 22.8% in 2000 to 2007, respectively.79 Because medications may cross 
through the placenta, fetal exposure to pharmaceutical drugs can be teratogenic (i.e., disturb the 
growth and development of embryo or fetus)24 and may include risks such as spontaneous 
abortions, preterm delivery, congenital anomalies, neonatal withdrawal symptoms, and long-term 
neonatal neurological affects.23,79-81 
The adverse effects of medication use during pregnancy cause concern in both the 
mother and HCP to stop or continue medication in pregnancy.33 There is no standard of care for 
treating mothers with high stress, depression, and/or anxiety and increasing rates enable HCP to 
continue to prescribe medication to manage these issues. Depression is common in pregnancy 
affecting 14-23% of pregnant women, and data from 2003 revealed that 13% of pregnant women 
took an antidepressant at some time during their pregnancy.83 Many times depression can be 
overlooked during pregnancy because depressive symptoms are similar to pregnancy symptoms 
(e.g., changes in mood, energy level, appetite, cognition).83 Additionally, women have reported a 
desire to have non-pharmacological options to manage their health during pregnancy.32-34  
Therefore, alternative approaches (i.e., yoga, meditation, mindfulness) may provide an 
opportunity to simultaneously manage excessive GWG and maternal stress without the use of 
medication. Alternative approaches have been shown to be safe and effective in the treatment of 
weight and stress management in non-pregnant populations. Little evidence exists exploring the 
effectiveness of alternative approaches to simultaneously manage excessive GWG and maternal 
stress in pregnant women. Alternative approaches offer opportunities for weight and stress 
management through physical activity and application of mindfulness and relaxation techniques. 
Thus, alternative approaches (e.g., yoga, meditation, and mindfulness) need to be explored as a 
non-pharmacological treatment that may potentially be more preferable and appropriate to 
manage excessive GWG and maternal mental health in pregnant women. 
Alternative Approaches to Weight and Stress Management in Non-pregnant Populations 
Alternative approaches (e.g., yoga, meditation, and mindfulness) have been acceptable 
and feasible in managing select mental and physical health indices in a variety of populations and 
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have been shown to be effective in weight and stress management in non-pregnant populations. 
Alternative approaches can be defined as a non-mainstream health care approach and include, 
but not limited to, practices such as yoga, qigong, meditation or mindfulness83 and may be helpful 
to manage weight and stress by decreasing circulating cortisol levels, and providing behavioral 
therapy (i.e., strategies to overcome barriers to compliance with dietary and physical activity 
recommendations).84 Additionally, alternative approaches may assist in both weight and stress 
management by increasing energy expenditure during practice; facilitating exercise outside of 
practice (due to reducing back and joint pain); heightening mindfulness, improving mood, and 
reducing stress, which in turn may reduce food intake; and allowing practitioners to feel more 
connected to their bodies, which may lead to enhanced awareness of feelings of fullness, and 
discomforts of overeating.84 Evidence suggests alternative approaches may alleviate symptoms 
of stress and depression by inducing relaxation, reducing stress-signaling hormones, and 
increasing dopamine levels which can improve the potential for controlling emotions, mood, and 
anxiety.85 
Many weight management interventions do not use alternative approaches as their 
primary method, but studies in non-pregnant populations that have used an alternative approach 
to manage weight show promising results. In a study by Kristal and colleagues (2005), 
researchers examined the effects of yoga on weight in 15,550 adults that were recruited to the 
Vitamin and Lifestyle (VITAL) cohort study. Results of this study revealed that regular yoga 
practice (30 minutes once per week for four or more years) reduced weight by 3.1 lbs and 18.5 
lbs in normal and overweight individuals, respectively. Findings suggest that yoga may contribute 
to long-term weight maintenance or weight loss.86 Additionally, Tapper and colleagues (2008) 
implemented a 6-month mindfulness-based weight loss intervention in women attempting to lose 
weight. Participants (n=62) were randomized into an intervention group where they attended four 
2-hour workshops that focused on mindfulness techniques and adapted them to the context of 
weight loss, or a control group where they were asked to continue with their normal diets. At 6-
months the intervention group lost an average of 5.1 lbs and increased their physical activity by 
3.1 sessions per week compared to controls (p<.05).87 Results from this study indicate that 
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alternative approaches (i.e., mindfulness) may be beneficial in weight management; however, the 
potential effectiveness for excessive GWG management in pregnant women has yet to be 
explored.  
Alternative approaches have been a more popular means in stress management 
interventions. A study conducted on patients with clinical depression and anxiety found that a 28-
week meditation practice aimed at stress reduction significantly reduced severity of symptoms of 
anxiety and depression, and perception of life stressors.88 Patients receiving the meditation 
intervention became more aware of their reaction to stressors after learning to work with their 
body and breath systematically.88 Yadav and colleagues (2014) explored the efficacy of a yoga-
based lifestyle intervention to reduce stress and anxiety in patients with chronic diseases (e.g., 
diabetes, heart disease, mental stress, depression and anxiety). The program consisted of yoga 
practice sessions for two hours each day for 10 days (one hour included physical practice, one 
hour included lectures and group discussions regarding stress/anxiety coping and disease-
specific lifestyle measures).89 Following the intervention, both state and trait anxiety scores 
decreased (p<.001), and positive subjective well-being scores increased in the intervention 
group. Researchers concluded that a yoga-based lifestyle intervention significantly reduced 
stress and anxiety levels and improved well-being.89 Evidence confirms the beneficial effects of 
alternative approaches to improve weight or stress in non-pregnant populations, but interventions 
targeting both weight and stress management utilizing alternative approaches are scarce.  
A recent study by Larkey and colleagues (2012) demonstrated a positive relationship 
between BMI reduction and meditative movement exercise (e.g., qigong) among breast cancer 
survivors38 and has proposed a multifaceted model to explain how meditative movement 
exercises may shift the burden of stress and provide a potential avenue for weight reduction in 
overweight breast cancer survivors.39 Larkey and colleagues (2014) explain that meditative 
movement exercises (e.g., yoga, qigong, tai chi) may achieve weight loss without the perceived 
hard work of vigorous physical activity and dietary restrictions and that mindfulness-based 
interventions may reduce stress-related emotions (e.g., anxiety, depression), BMI, metabolic 
imbalance and disordered eating by focus on body awareness, emotional self-regulation, and 
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attention to inner “wisdom” cues.39 Findings suggest that alternative approaches may be an 
appropriate strategy to simultaneously manage weight and stress in non-pregnant populations, 
but to our knowledge, few studies to date have explored this relationship among pregnant 
women.  
Potential of Alternative Approaches to Manage Excessive GWG and Maternal Stress during 
Pregnancy 
To our knowledge, there are few studies to date that have explored the use of alternative 
approaches to manage both excessive GWG and maternal stress in pregnancy. Pregnancy has 
been associated with physical and emotional stress that may lead to poor lifestyle behaviors 
leading to excessive GWG. Chang and colleagues (2014) utilized focus groups in low-income 
overweight and obese pregnant women (N=96) to identify factors that influenced stress, healthy 
eating, and physical activity.25 Women reported being emotional eaters, tended to overeat, 
consumed unhealthy foods, had difficult controlling cravings, and eat for two (i.e., believed eating 
more calories was essential for babies’ health) when feeling stressed. Additionally, women 
constantly ate despite feelings of hunger and ate fast foods due to lack of time and convenience. 
Furthermore, pregnant women reported that feeling fatigued, worry about pregnancy safety 
concerns, musculoskeletal discomfort, and lack of time and social support decreased their 
interest in being physically active. Women also said they were unaware of what kinds of exercise 
were safe or unsafe for them even if they wanted to be physically active.25 Alternative approaches 
may be a safe and feasible method to address these issues by offering a potential for weight loss 
without the perceived hard work of vigorous physical activity and dietary restrictions. Additionally, 
alternative approaches may reduce stress-related emotions (e.g., anxiety, depression) and 
behaviors (e.g., overeating, lack of physical activity), BMI, metabolic imbalance and disordered 
eating by focus on body awareness, emotional self-regulation, and attention to inner “wisdom” 
cues (e.g., feelings of hunger, satiety).38 
No studies to date utilize alternative approaches to manage excessive GWG and only a 
few, have used alternative approaches to manage maternal stress in pregnant women. In one 
study that used yoga (as compared to a social support group) to improve stress levels in pregnant 
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women, yoga decreased depression, anxiety, stress and cortisol levels.36 Similarly, another study 
by Satyapriya and colleagues (2009) recruited 122 healthy pregnant women and randomized 
them into an intervention group (practicing yoga and deep relaxation), or a control group 
(standard prenatal exercises). Participants in the yoga group were instructed to do physical yoga 
poses, breathing exercises, meditation and relaxation techniques, and participated in 15-minute 
yogic counseling sessions teaching the practitioner proper understanding of oneself. Participants 
in the yoga group decreased perceived stress scores by 31.57% as compared to the control 
group.37 Because alternative approaches offer a non-intimidating approach to physical activity 
(i.e., less physical exertion), and incorporate stress management practices (i.e., mindfulness), 
they may be more desirable to pregnant women to manage excessive GWG and maternal 
stress,25 but there is a need to explore the acceptability, feasibility, and preferences for alternative 
approaches for excessive GWG and maternal stress management in pregnant women. 
 Summary 
Over 50% of pregnant women in the US are overweight or obese, and rates steadily 
continue to increase.90 Excessive GWG and maternal stress may ultimately lead to the 
development of obesity and adverse pregnancy outcomes.1,7-9 Interestingly, excessive GWG 
(producing adipose tissue) and maternal stress have been shown to produce markers of 
inflammation (e.g., C-reactive protein (CRP), leptin), and inflammation has been found to be 
elevated in pregnancy.19,40 As the body undergoes stress resulting from excessive GWG and/or 
psychosocial factors (e.g., first time parenting worries, or strain in friends, finances, work, and 
family) the HPA axis is activated which increases stress hormones (e.g., cortisol) and 
consequently inflammatory activity. Inflammation may lead to chronic diseases such as GDM and 
cardiovascular disease. Alternative approaches involve a down-regulating effect of the HPA axis 
that can subsequently regain the balance lost between glucocorticoids and regulatory hormones 
when experiencing chronic maternal stress and in turn manage excessive GWG promoting 
healthy GWG during pregnancy.36 Additionally, alternative approaches incorporate stress 
management properties such as mindfulness (i.e., paying attention in a particular way; on 
purpose, in the present moment, and non-judgmentally), a technique that may be experienced 
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through yoga and meditation practice,84 and can induce long-term changes in the brain by 
mechanisms that reduce stress-signaling molecules and increase dopamine levels that together 
improve better control over emotions, mood, and anxiety.36,85   
To date, the use of alternative approaches to mitigate excessive GWG and maternal 
stress during and after pregnancy have not been adequately explored. Because of the increasing 
rates of excessive GWG and maternal stress in mother and baby, the negative health implications 
for both the mother and baby, and the potential benefit of using alternative approaches to mitigate 
excessive GWG and maternal stress during pregnancy, there is much to be learned about the 
preferences for alternative approaches in pregnant women to design future interventions.  
Therefore, the purpose of this study was to explore the relationships between GWG and 
behavioral factors (i.e., physical activity, sleep, social support) and maternal mental health (i.e., 
stress, depression, and anxiety) in pregnant women residing in the US. A secondary purpose was 
to explore the perceptions, uses of, and interests in alternative approaches, and to describe the 
differences in maternal mental health between users and non-users of alternative approaches 
(e.g., yoga, meditation, mindfulness) to help inform future interventions.  The information 
gathered from the proposed survey will be utilized to inform future interventions using alternative 
approaches to manage excessive GWG and maternal stress in pregnant women. 
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Chapter 3 
METHODOLOGY 
 The Institutional Review Board at Arizona State University approved this descriptive, 
cross-sectional study using a purposive non-probabilistic sample (See Appendix A-IRB Approval). 
Participant Selection 
 We recruited women who met the following criteria: (1) currently pregnant at least 8-
weeks gestation, (2) 18 years and older, (3) US resident, and (4) can read and write in English. 
Women were recruited locally and nationally via social media (e.g., Facebook, Twitter) (See 
Appendix B-Social Media Blurbs), listservs (See Appendix C-Listserv Email), and websites that 
cater to women who are pregnant (See Appendix D-List of Venues for Recruitment; Appendix E-
Recruitment Flyer). 
Procedures 
Recruitment for the study occurred between April and June of 2015. Prospective 
organizations were contacted via email and/or phone and asked to advertise the study by posting 
provided recruitment information (e.g., flyers, blurbs) to social media sites and/or websites, 
emailing listservs, or displaying flyers at location. Local and National organizations agreeing to 
advertise for the study were sent recruitment information (e.g., flyers, blurbs) via email. All contact 
attempts were tracked on a recruitment spreadsheet on Excel.  Participants were offered a $10 
Target gift card to compensate them for their time participating in the study (limited to the first 350 
due to funding).  The remaining participants were entered into a drawing to win one Jawbone UP 
Band or Fitbit Flex (winner’s choice) as compensation for their time. This project was funded by 
the Athletics Research Grant from the Graduate and Professional Student Association at Arizona 
State University. 
The survey, hosted by Qualtrics (Provo, Utah), was free, voluntary, and available online. 
Women provided their consent by completing the survey which indicated their agreement for our 
use of their information. Participants were reminded that they were able to choose no as a 
response or skip questions in the survey. The survey was anonymous, however, at the end of the 
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survey participants were given the opportunity to provide their email address if they wished to be 
contacted for future research.  
Survey 
The survey consisted of multiple reliable and valid questionnaires to describe general 
physical health (e.g., amount of GWG in each trimester), behavioral factors (e.g., physical activity, 
diet, sleep, social support, mindfulness) and maternal mental health (i.e., stress, anxiety, 
depression). Additionally the survey included investigator-developed questions to identify the 
perceptions, uses of, and interests in alternative approaches (i.e., yoga, meditation, mindfulness) 
in pregnant women. Demographics were collected at the end of the survey. 
Determination of GWG Status 
GWG status was determined using the IOM’s weekly rate of weight gain guidelines.4 The 
IOM recommends 1.1-4.4 total pounds to be gained in the first trimester and a range of 1-1.3, .8-
1, .5-.7, .4-.6 pounds per week for underweight, normal, overweight, and obese individuals 
respectively (See Table 2).4  
 
Similar to a study by Restall and colleagues (2014),91  GWG status (i.e., low, healthy, 
excessive) was determined by calculating each participant’s individual healthy range of GWG by 
multiplying weekly IOM rate of weight gain (based on pre-pregnancy BMI) by the number of 
weeks the participant was in their pregnancy (for the second and third trimesters only). A healthy 
GWG range for the first trimester was 1.1-4.4 lbs. Total GWG was adjusted for the first trimester 
assumed weight (based on IOM guidelines) and 4.4lbs was deducted from their total GWG to 
determine total GWG in the second and third trimesters. If participants in the second and third 
Table 1. IOM Recommendations of GWG During Pregnancy by Pre-Pregnancy 
BMI 
Pre-pregnancy BMI 
(kg/m²) 
Total Weight Gain 
Range (lbs) 
Rate of Weight Gain for First 
and Second Trimester (lbs) 
Underweight (<18.5) 28-40 1-1.3 
Normal (18.5-24.9) 25-35 .8-1 
Overweight (25-29.9) 15-25 .5-.7 
Obese (≥30) 11-20 .4-.6 
Table adapted from the Institute of Medicine⁴ 
 Calculations assume 1.1-4.4lbs of weight gain in Trimester 1 
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trimester adjusted total GWG was below healthy weight gain range they were categorized as low 
GWG. If participants were within healthy guidelines they were categorized as healthy, and if 
above healthy guidelines they were categorized as excessive. 
Scales Used 
Pregnancy Risk Assessment Monitoring System (PRAMS) Phase 6 Core Questionnaire 
To determine general physical health, the (PRAMS) Phase 6 Core Questionnaire92 was 
modified and general health questions related to pregnancy were asked, pre-pregnancy BMI was 
calculated using self-reported pre-pregnancy height and weight, and total GWG was reported in 
each trimester. Current physical activity behaviors throughout the pregnancy time course and a 
general nutrition question (e.g., What kind of diet do you typically follow to manage your weight 
when you are pregnant?) were asked to determine physical activity and dietary habits of pregnant 
women (See Appendix F-Example Survey Questions).  
Pittsburgh Sleep Quality Index (PSQI) 
Sleep was assessed using the PSQI,93 a 19 item questionnaire that includes subscales 
for subjective sleep quality, sleep latency, sleep duration, sleep disturbance, habitual sleep 
efficiency, daytime dysfunction and use of sleep medications. An example question includes, 
During the past month, how often have you had trouble sleeping because you cannot get to sleep 
within 30 minutes? The PSQI includes a range of question types such as: 1) fill in the blank and 
2) Likert scales with 4 ordinal answers (e.g., not during the past month to three or more times a 
week; no problem at all to a very big problem; very good to very bad). Seven component scores 
are produced to calculate a final global score ranging from 0 to 21. Higher global PSQI scores 
indicate worse sleep quality. Previous studies have reported Cronbach’s α = 0.83 and in our 
study Cronbach’s α=.743. 
Modified Medical Outcome Study-Social Support Survey (mMOS-SS) 
In order to reduce participant burden, the eight-item mMOS-SS was used to determine 
available social support resources.94 The mMOS-SS has two subscales that cover two social 
support domains (i.e., emotional and instrumental (tangible)) and are comprised of four questions 
with a five-point Likert scale each (e.g., none of the time to all of the time). A sample question 
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includes, If you needed it, how often is someone available to help you if you were confined to 
bed? The subscale scores of the mMOS-SS are calculated as an average and transformed to an 
overall 0-100 scale with higher scores indicating more support. Compared to the original 19-item 
MOS-SS, the mMOS-SS has similar internal consistency with studies reporting α=.80-.87 and 
good construct validity. Comparatively, the Cronbach’s α=.927 in this study. 
Mindful Attention Awareness Scale (MAAS) 
The Mindful Attention Awareness Scale (MAAS)95 is a valid and reliable measure with 
good internal consistency (α=.80-.87). Our sample produced a Cronbach’s α=.925. This scale 
includes 15-items distributed across cognitive, emotional, physical, interpersonal, and general 
domains and measures the extent to which individuals are able to maintain awareness of present-
moment experience. A sample question is, “I could be experiencing some emotion and not be 
conscious of it until sometime later”. The MAAS utilizes a six-point Likert scale ranging from 1 
(almost always) to 6 (almost never) with higher scores reflecting higher levels of mindfulness.  
Perceived Stress Scale (PSS) 
To determine perceived stress the PSS was used.96 This scale is used to measure the 
degree of self-appraised stress in one’s life using a 10-item self-report measure that asks 
participants to rate the extent to which they have felt their life to be stressful within the past 
month.96 The PSS is a reliable and valid measure that has demonstrated Cronbach’s α=.84 and 
good construct validity.97 Comparatively, our samples Cronbach’s α=.90. A sample question is, In 
the last month, how often have you been upset because of something that happened 
unexpectedly? The questionnaire utilizes a five-point Likert scale ranging from 1 (never) to 5 (very 
often). Higher scores indicate higher levels of perceived stress.  
State Trait Anxiety Inventory-Short From (STAI-S) 
The STAI-S was used to determine levels of state anxiety using a six-item scale and 
produces scores similar from those obtained using the full 20-item STAI.98 Participants are 
presented with a number of statements in which they indicate how they are feeling right now, at 
this moment. An example statement is, I feel worried. Utilizing a four-point Likert scale ranging 
from 1 (not at all) to 4 (very much) participants select their level of agreement. The STAI-S has 
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been reported to be reliable and valid measure with good internal consistency (α=.82) and 
concurrent validity. Comparatively, this study reported Cronbach’s α=.846. Scores range from 20-
80 with higher scores indicating higher levels of anxiety.98 
Edinburgh Postnatal Depression Scale (EPDS) 
The EPDS is a popular scale used to assess participants at risk for perinatal depression99 
and is a reliable (α=.87) and valid tool. For our current study, Cronbach’s α=.872. The EPDS 
includes 10-items with varying four-point Likert scales relative to the past seven days (e.g., As 
much as I always could to not at all; yes most of the time, no never; yes quite a lot, no not at all).  
Participants are presented with a statement such as, I have been able to laugh and see the funny 
side of things, and are instructed to select the most appropriate answer. EPDS scores range from 
0-30 with scores of 10 or greater indicating possible depression.99  
Perceptions, Uses of, and Interests in Alternative Approaches 
Participants’ perceptions, uses of, and interests in alternative approaches (e.g., yoga, 
meditation, mindfulness) were assessed using an investigator-developed survey and included 
question types such as yes/no, Likert scale with ordinal answers, multiple choice, open-ended, 
and check all that apply. Example questions include, Have you ever participated in alternative 
approaches during pregnancy?, What benefits do you like about using alternative approaches?, 
Would you ever consider participating in alternative approaches to health care during 
pregnancy?, and What kinds of alternative approaches would you be interested in using during 
pregnancy?. The list of alternative approaches included, yoga, meditation, mindfulness, qigong, 
acupuncture, chiropractic, naturopathy, massage, aruveyda, tai chi, Chinese medicine, 
homeopathy, biofeedback, prayer, shamanism and energy healing (e.g., reiki) (See Table 3. for 
the list of questions). 
Statistical Analysis 
Collected data were entered into the Statistical Package for Social Sciences (SPSS) 
version 22.0 for analysis. Descriptive statistics (e.g., mean ± SD, frequencies and percentages) 
were calculated for categorical variables with 95% confidence intervals. Data was assumed 
normal if kurtosis value was<12 and skewness was <3. Pearson’s correlations were used to 
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determine relationships between GWG and behavioral factors (e.g., physical activity, diet, social 
support, sleep) and maternal mental health (e.g., stress, depression, anxiety). Independent t-tests 
were used to compare maternal mental health outcome measures for users and non-users of 
alternative approaches. Cohens d was used to determine effect size and values of .2, .5, and .8, 
indicated a small, moderate, and large effect size, respectively.100 A p-value ≤.05 was considered 
statistically significant.  
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Chapter 4 
DATA ANALYSIS AND RESULTS 
Baseline Demographics 
Table 2. illustrates baseline demographics of survey respondents. Of the 968 who 
responded to the survey, 95% (n=917) reported their pre-pregnancy BMI of which 7.1% (n=65) 
were underweight, 41.3% (n=379) were normal weight, 22.7% (n=208) were overweight, and 
28.9% (n=265) were obese. According to our calculated GWG status based on IOM guidelines, 
the majority of our sample gained excessive GWG (n=461, 47.6%), followed by 34.9% (n=338) 
gained low GWG, and only 17.5% (n=169) gained healthy GWG. Almost 60% (n=563) of 
participants were in their third trimester (i.e., ≥27 weeks gestation), followed by 32.2% (n=304) in 
the second trimester (i.e., 14-26 weeks gestation) and 8.3% (n=78) in their first trimester (i.e., <14 
weeks gestation). The frequency of depression was 37.7% (n=365) with 20.5% (n=198) in the 
excessive GWG category, 11.9% (n=115) low GWG, and 5.4% (n=52) healthy GWG. Participants 
were an average age of 28.7±6.82 years and primarily Caucasian (n=750, 81.7%). Approximately 
11.4% (n=105) of participants reported being Hispanic/Latino, 6.5% (n=60) African American, 
4.1% (n=38) 2 or more races, 3.7% (n=34) Asian/Pacific Islander, 3.7% (n=34) other, and .2% 
(n=2) American Indian. A majority of the sample were married 78.5% (n=726), 18.6% (n=172) 
were single, and 2.9% (n=27) were divorced, separated, or widowed. Of the 923 participants that 
reported their annual income, a majority of participants 57.4% (n=530) made more than $50,000, 
14.8% (n=137) made $35,000-49,999, 13.4% (n=124) made $20,000-34,999, 8.6% (n=79) made 
$10,000-19,999, and 5.7% (n=53) made less than $10,000. Our sample was highly educated with 
36.8% (n=340) with a college degree, 30.1% (n=278) completing some college, 20% (n=185) 
completing beyond college, 11% (n=102) completing High School/GED, and 2.1% (n=19) 
completing less than 12 years of school.  
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Low n (%) Healthy n (%) Excessive n (%) Overall n (%)
Age (M±SD) 28.5 ±4.5 28.5±5.2 28.9±4.5 28.7±6.82
Race (n=918)
     Caucasian 270 (29.4) 102 (11.1) 378 (41.2) 750 (81.7)
     African American 23 (2.5) 7 (.8) 30 (3.3) 60 (6.5)
     Asian or Pacific Islander 12 (1.3) 10 (1.1) 12 (1.3) 34 (3.7)
     American Indian 2 (.2) 0 (0) 0 (0) 2 (.2)
     2 or more races 13 (1.4) 3 (.3) 22 (2.4) 38 (4.1)
     Other 13 (1.4) 8 (.9) 13 (1.4) 34 (3.7)
     Hispanic/Latino 38 (4.1) 15 (1.6) 52 (5.7) 105 (11.4)
Marital status (n=925)
     Single (never married) 58 (6.3) 30 (3.2) 84 (9.1) 172 (18.6)
     Divorced/separated/Widowed 11 (1.2) 3 (.3) 13 (1.4) 27 (2.9)
     Married 267 (28.9) 98 (10.6) 361 (39) 726 (78.5)
Income (n=923)
     <$10,000 23 (2.5) 9 (1) 21 (2.3) 53 (5.7)
     $10,000-19,999 32 (3.5) 14 (1.5) 33 (3.6) 79 (8.6)
     $20,000-34,999 53 (5.7) 14 (1.5) 57 (6.2) 124 (13.4)
     $35,000-49,999 61 (6.6) 16 (1.7) 60 (6.5) 137 (14.8)
     >$50,000 166 (18) 78 (8.5) 285 (31) 530 (57.4)
Education (n=924)
     Less than 12 years 6 (.6) 2 (.2) 11 (1.2) 19 (2.1)
     High School/GED 49 (5.3) 12 (1.3) 41 (4.4) 102 (11)
     Some college 113 (12.2) 43 (4.7) 122 (13.2) 278 (30.1)
     College degree 109 (11.8) 43 (4.7) 188 (20.3) 340 (36.8)
     Beyond college 59 (6.4) 30 (3.2) 96 (10.4) 185 (20)
Pre-preg BMI (n=917)
     Underweight 12 (1.3) 5 (.5) 47 (5.1) 65 (7.1)
     Normal 125 (13.8) 66 (7.2) 188 (20.5) 379 (41.3)
     Overweight 59 (6.5) 29 (3.2) 119 (13) 208 (22.7)
     Obese 135 (14.9) 31 (3.4) 96 (10.5) 265 (28.9)
Current Trimester (n=945)
     First 21 (2.2) 31 (3.3) 26 (2.8) 78 (8.3)
     Second 126 (13.3) 31 (3.3) 147 (15.6) 304 (32.2)
     Third 191 (20.2) 84 (8.9) 288 (30.5) 563 (59.6)
Frequency of Depression (n=968)
     Yes (≥10 on EPDS) 115 (11.9) 52 (5.4) 198 (20.5) 365 (37.7)
     No 223 (23) 117 (12.1) 263 (27.2) 603 (62.3)
GWG Status (n=968)
     Low 338 (34.9)
     Healthy 169 (17.5)
     Excessive 461 (47.6)
Table 2. Baseline Characteristics of Survey Respondents (N=968) by GWG status
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Table 3. Overall Correlations Among Study Variables (N=968)
1 2 3 4 5 6 7 8 9 10 11 12 13
1. Pre-pregnancy BMI  --
2. Total Gestational Weight Gain -.332**  --
3. Number of stressful events .121** -.112**  --
4. Self-rated Stress .126** -.016 .383**  --
5. Days per week of physical activity .059 -.059 .002 .071*  --
6. Depression (EPDS) -.112** .066* .210** .485** -.015  --
7. Anxiety (STAI-S) .014 .036 .175** .487** -0.005 .652**  --
8. Perceived Stress (PSS) .042 .011 .321** .628** .022 .669** -.150**  --
9. Tangible Social Support (MOSSSS) .096** -.034 -.056 -.165** .048  -.338** .073* -.401**  --
10. Emotional Social Support (MOSSSS) .102** -.041 -.056 -.176** .046  -.301** .062 -.392** .862**  --
11. Overall Social Support (MOSSSS) .103** -.039 -.058 -.177** .049  -.332** .070* -.411** .967** .963**  --
12. Mindfulness (MAAS) .100** -.067* -.107** -.287** .043  -.450** .097** -.505** .271** .264** .277**  --
13. Sleep (PSQI) .085** .089** .161** .307** .072* .294** -.090** .340** -.166** -.157** -.168** -.214**  --
Means 26.92 16.08 1.94 2.64 4.64 8.43 37.23 14.69 72.52 75.25 73.88 4.16 7.60
Standard deviations 7.44 12.89 1.30 .84 2.31 5.30 12.47 7.19 24.38 23.34 23.03 .99 3.36
Skewness 1.02 .17 1.63 .24 .29 .50 .37 .04 -.65 -.70 -.62 -.13 .45
Kurtosis 1.30 .60 2.69 .02 -1.25 -.32 -.57 -.43 -.51 -.48 -.61 -.63 -.25
**Correlation is significant at the 0.01 level (2-tailed).
*Correlation is significant at the 0.05 level (2-tailed).
Sleep scores are reversed such that higher sleep scores indicate worse sleep quality. All other variab les are positively scored such that 
higher scale scores indicate higher levels of that variab le. 
Throughout the Pregnancy Time Course 
Table 3. summarizes the means, standard deviations, skewness, kurtosis, and 
correlations among study variables throughout the pregnancy time course (i.e., first, second, and 
third trimesters). Normal distributions were observed based on levels of kurtosis (<12) and 
skewness (<3). To determine H1, bivariate correlations were conducted to determine the 
relationship between GWG and lifestyle factors (i.e., physical activity, social support, sleep) and 
maternal mental health (i.e., stress, depression, anxiety) (See column 2 data in Table 3). GWG 
was negatively correlated with the number of stressful events experienced (e.g., getting married, 
moving, losing job) over the last 12-months (r=-.112, p<.01) and mindfulness (r=-.067, p<.05), 
and positively correlated with depression (r=.066, p<.05) and sleep quality (e.g., higher scores 
indicate worse sleep quality) (r=.089, p<.01). Although the correlations were significant, the 
magnitude of the correlations were ≤.10 which suggests that the effect sizes were small. 
  
 
 
 
 
 
 
 
 
 
 
 
Table 4. outlines questions that were asked to determine participants’ perceptions, uses 
of, and interest in alternative approaches. When participants were asked, Have you ever used an 
alternative health care approach?, a total of 32.5% (n=315) women responded yes and 63.4% 
(n=614) responded no. Of those who said yes (n=315), the type and time of alternative approach 
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use was assessed. A list of different types of alternative approaches was presented and 
participants were to mark whether they used an alternative approach in a previous pregnancy, 
when they were not pregnant, and/or if they were currently using an alternative approach.  
Interestingly, the most popular use of alternative approaches when women are not 
pregnant was yoga (n=196, 62.22%), massage (n=170, 53.97%), prayer (n=138, 43.82%), 
chiropractic (n=121, 38.41%), and meditation (n=109, 35.60%). The most popular use of 
alternative approaches during the current pregnancy was prayer (n=144, 45.71%), yoga (n=112, 
35.56%), massage (n=101, 32.06%), and meditation (n=84, 26.67%). The most popular use of 
alternative approaches in a previous pregnancy was prayer (n=97, 30.79%) and yoga (n=82, 
26.03%).  
Of those who reported ever using an alternative approach (n=315 ) reasons included 
relaxation (n=249, 79.07%), stress relief (n=224, n=71.11%),  pain management (n=146, 
46.35%), weight loss/management (n=49, 15.56%), restore energy imbalances (n=42, 13.33%), 
illness (n=25, 7.94%), other reasons (n=18, 5.71%), and allergies (n=12, 3.81%). Benefits of 
using alternative approaches in these women included relaxation (n=237, 75.24%), stress 
reduction (n=216, 68.57%), improved emotional health (n=193, 61.27%), improved mental health 
(n=190, 60.32%), enjoyment (n=173, 54.92%), improved spiritual health (n=132, 41.90%), 
treating the whole person (n=121, 38.41%), limited side effects (n=120, 38.10%), focus on 
prevention (n=87, 27.62%), physical strengthening (n=84, 26.67%), weight loss/management 
(n=37, 11.75%), and other benefits (n=11, 3.49%).  
Of the 315 women who reported ever using an alternative approach, 47.94% (n=151) felt 
that alternative approaches very much helped to improve their condition, 41.27% (n=130) felt it 
somewhat helped, 6.98% (n=22) were undecided, 1.9% (n=6) reported not really, and only 1.27% 
(n=4) reported they did not help at all. Lastly, of the 315 women who reported ever using an 
alternative approach, 86.67% (n=273) thought alternative approaches were a complement to their 
conventional health care and 11.43% (n=36) used alternative approaches as their main form of 
health care.  
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Of the 614 women who responded no to the question, Have you ever used an alternative 
health care approach?, the women reported that they have not tried an alternative approach 
because they didn’t know much about it (n=375, 61.07%), cost (n=120, 19.54%), didn’t have 
anywhere to try it out (n=107, 17.43%), concern about safety (n=55, 8.96%), boring (n=31, 
5.05%), emotional triggers (n=30, 4.89%), other reasons (n=24, 3.91%), soreness (n=23, 3.75%), 
irritability (n=19, 3.09%), and injury (n=10, 1.63%).  
When all women (n=968) were asked if they had ever thought of using alternative 
approaches to manage weight and/or stress, 38.53% (n=373) reported they had never thought of 
using alternative approaches for weigh and/or stress management, 27.07% (n=262) had thought 
of using alternative approaches for weight and stress management, 23.97% (n=232) for stress 
management only, and 5.79% (n=56) for weight management only. When asked if they would 
ever consider using alternative approaches to manage weight and/or stress, 47.62% (n=461) 
responded that they would consider using alternative approaches for weight and stress 
management, 22.83% (n=221) would not consider using alternative approaches for weight and/or 
stress management, 19.21% (n=186) responded for stress management only, and 5.79% (n=56) 
responded for weight management only.  
Participants who expressed interest in using alternative approaches for weight and/or 
stress management were asked what types of alternative approaches they would be interested in 
using to manage weight and stress. When asked what types of alternative approaches would you 
be interested in using to manage your weight (n=517) during pregnancy the majority of 
participants were interested in using yoga (n=423, 81.82%). Other alternative approaches of 
interest included, massage (n=328, 61.51%), chiropractic (n=189, 36.56%), meditation (n=184, 
35.59%), mindfulness (n=104, 20.12%), any (i.e., interest in all alternative approaches) (n=93, 
17.99%), acupuncture (n=90, 17.41%), naturopathy (n=41, 7.93%), Tai Chi (n=29, 5.61%), 
Aruveyda (n=20, 3.87%), Qigong (n=10, 1.93%), and other (n=3, .58%).  
When asked what types of alternative approaches they would be interested in using to 
manage stress (n=647) during pregnancy, again, the majority of participants answered yoga 
(n=445, 68.78%). Other alternative approaches participants of interest included, massage 
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(n=401, 61.98%), meditation (n=294, 45.44%), chiropractic (n=214, 33.08%), mindfulness 
(n=164, 25.35%), acupuncture (n=118 18.24%), any (n=113, 17.47%), naturopathy (n=40, 
6.18%), Aruveyda (n=12, 1.85%), Qigong (n= 6, .93%), and other (n=6, .93%).   
Additionally, participants were asked whether or not their health care provider 
recommended physical activity during their current pregnancy. A total of 41.7% (n=404) of 
participants reported that their HCP did not recommend physical activity during their current 
pregnancy. Results are not reported in a table.  
Table 4. Questions Pertaining to the Perceptions, Uses of, and Interests in 
Alternative Approaches 
Response Frequency n(%) 
Q1. Have you ever used an alternative health care approach (N=968)? 
Yes 315 (32.5) 
No 614 (63.4) 
Q2. Type and time of alternative approach used (N=315): 
  Previous pregnancy Non-pregnant Currently 
Yoga 82 (26.03) 196 (62.22) 112 (35.56) 
Meditation 39 (12.38) 109 (34.60) 84 (26.67) 
Mindfulness 29 (9.21) 80 (25.40) 71 (22.54) 
Qigong 1 (.32) 7 (2.22) 1 (.32) 
Acupuncture 10 (3.17) 47 (14.92) 7 (2.22) 
Chiropractic 59 (18.73) 121 (38.41) 75 (23.81) 
Naturopathy 20 (6.35) 51 (16.19) 19 (6.03) 
Massage 65 (20.63) 170 (53.97) 101 (32.06) 
Aruveyda 0 (0) 15 (4.76) 1 (.32) 
Tai Chi 5 (1.59) 13 (4.13) 3 (.95) 
Chinese Medicine 2 (.63) 20 (6.35) 4 (1.27) 
Homeopathy 27 (8.57) 65 (20.63) 41 (13.02) 
Biofeedback 3 (.95) 7 (2.22) 2 (.63) 
Prayer 97 (30.79) 138 (43.82) 144 (45.71) 
Shamanism 3 (.95) 7 (2.22) 2 (.63) 
Energy healing (e.g., Reiki) 8 (2.54) 22 (6.98) 13 (4.13) 
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Q2a. When using (i.e., yoga, meditation, mindfulness, Tai Chi, Qigong) was a 
meditative state encouraged and/or did you strive to achieve a meditative state 
(i.e., focusing on breath, acknowledging the present moment) (N=262)? 
Yes 199 (75.95) 
No 63 (24.05) 
Q2b. Reasons for using alternative approaches (N=315)? 
Relaxation 249 (79.05)  
Stress relief 224 (71.11) 
Weight loss/management 49 (15.56) 
Illness 25 (7.94) 
Pain management 146 (46.35) 
Allergies 12 (3.81) 
Restore energy imbalances 42 (13.33) 
Other 18 (5.71) 
Q2c. What benefits do you like about using alternative approaches (N=315)? 
Improved emotional health 193 (61.27) 
Improved spiritual health 132 (41.90) 
Improved mental health 190 (60.32) 
Treating the whole person 121 (38.41) 
Focus on prevention 87 (27.62) 
Limited side effects 120 (38.10) 
Stress reduction 216 (68.57) 
Relaxation 237 (75.24) 
Enjoyable 173 (54.92) 
Weight loss/management 37 (11.75) 
Physical strengthening 84 (26.67) 
Other 11 (3.49) 
Q2d. What extent do you feel that alternative approaches helps improve your 
conditions (N=315)? 
Very much 151 (47.94) 
Somewhat 130 (41.27) 
Undecided 22 (6.98) 
Not really 6 (1.90) 
Not at all 4 (1.27) 
Q2e. Do you use alternative approaches as your main form of health care or as a 
complement (i.e., together with) to conventional health care (N=315)? 
Main form of health care 36 (11.43) 
Complement to 
conventional health care 
273 (86.67) 
Q3. What are your reasons for not trying an alternative approach (N=614)? 
Nowhere to try it out 107 (17.43) 
Injury 10 (1.63) 
Soreness 23 (3.75) 
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Emotional trigger 30 (4.89) 
Irritability 19 (3.09) 
Cost 120 (19.54) 
Boring 31 (5.05) 
Don't know much about it 375 (61.07) 
Clashes with religious 
beliefs 
8 (1.30) 
Safety concerns 55 (8.96) 
Other 24 (3.91) 
Q4. During pregnancy, have you ever thought of using alternative approaches to 
(N=968): 
Manage weight only 56 (5.79) 
Manage weight and stress 262 (27.07) 
Manage stress only 232 (23.97) 
None 373 (38.53) 
Q5. During pregnancy, would you ever consider using alternative approaches to 
(N=968): 
Manage weight only 56 (5.79) 
Manage weight and stress 461 (47.62) 
Manage stress only 186 (19.21) 
None 221 (22.83) 
Q6. What types of alternative approaches would you be interested in using to 
manage your weight during pregnancy?(n=517; those who consider alternative 
approaches to manage weight only and manage weight and stress) 
Yoga 423 (81.82) 
Meditation 184 (35.59) 
Mindfulness 104 (20.12) 
Acupuncture 90 (17.41) 
Chiropractic 189 (36.56) 
Naturopathy 41 (7.93) 
Massage 318 (61.51) 
Aruveyda 20 (3.87) 
Qigong 10 (1.93) 
Tai Chi 29 (5.61) 
Any 93 (17.99) 
Other 3 (.58) 
Q7. What types of alternative approaches would you be interested in using to 
manage your stress during pregnancy?(n=647; those who consider alternative 
approaches to manage stress only and manage weight and stress) 
Yoga 445 (68.78) 
Meditation 294 (45.44) 
Mindfulness 164 (25.35) 
Acupuncture 118 (18.24) 
Chiropractic 214 (33.08) 
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Stress
M (SD)
t p Anxiety
M (SD)
t p Depression
M  (SD)
t p
Overall
     User 14.17 (7.21) 35.14 (12.01) 7.44 (4.95)
     Non-user 14.89 (7.17) 38.04 (12.56) 8.81 (5.38) 
Trimester 1
     User 14.4 (5.86) 37.2 (10.61) 8.2 (5.87)
     Non-user 14.79 (9.25) 39.08 (14.87) 9.38 (6.68)
Trimester 2
     User 13.71 (7.35) 33.45 (12.48) 7.00 (4.19)
     Non-user 14.92 (6.81) 38.66 (12.07) 9.60 (5.59)
Trimester 3
     User 14.40 (7.36) 35.75 (11.92) 7.56 (5.19)
     Non-user 14.89 (7.16) 37.60 (12.59) 8.34 (5.08)
¹Cohen d=.236; ²Cohen d= .424; ³Cohen d= .265; ⁴Cohen d= .526
.21 .60 .72
1.36
.72 1.57
3.35 4.40
1.61
Table 5. Mental Health Differences between Users and Non-users of Alternative Approaches During 
Pregnancy
.174 0.001² <.001
⁴
.472 .12 .11
.168 0.001¹ <.001³
.835 .55 .47
1.38 3.20 3.71
 
 
 
 
 
To analyze H2, an independent t-test was conducted to determine mean differences in 
maternal mental health (i.e., stress, depression, anxiety) between pregnant women currently 
using an alternative approach to health care during pregnancy (i.e., users) and those who are not 
using alternative approaches to health care (i.e., non-users) (See Table 5).  
 
 
 
 
 
 
 
 
 
Results indicated that there was a significant difference in mean depression scores in 
comparing users (M=7.45, SD=4.95) to non-users (M=8.81, SD=5.38) of alternative approaches 
to health care; t(506.26)=3.71, p<.001. Cohen’s effect size value (d=.265) suggested a low 
practical significance.97 Additionally, there was a significant difference in mean anxiety scores in 
users (M=35.14, SD=12.01) and non-users (M=38.04, SD=12.56) of alternative approaches to 
health care; t(927)=3.198, p=.001. Cohen’s effect size value (d=.236) suggested a low practical 
significance.100 No significant mean differences in stress were found between groups. In order to 
interpret if relationships and means differed between study variables at different time points in 
pregnancy, the pregnancy time course was divided into three trimesters, analyzed individually, 
and are outlined below. 
Naturopathy 40 (6.18) 
Massage 401 (61.98) 
Aruveyda 12 (1.85) 
Qigong 6 (.93) 
Any 113 (17.47) 
Other 6 (.93) 
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Table 6. First Trimester Correlations Among Study Variables (N=78)
1 2 3 4 5 6 7 8 9 10 11 12 13
1. Pre-pregnancy BMI  --
2. Total Gestational Weight Gain -.241  --
3. Number of stressful events -.237 .008  --
4. Self-rated Stress -.026 -.113 .454**  --
5. Days per week of physical activity -.127 .162 -.040 -.030  --
6. Depression (EPDS) -.259* .409** .480** .507** .258*  --
7. Anxiety (STAI-S) -.144 .340** .355** .523** .200 .700**  --
8. Perceived Stress (PSS) -.168 .217 .424** .630** .099 .747** .750**  --
9. Tangible Social Support (MOSSSS) .012 .052 -.330** -.265* .216 -.228  -.419** -.453**  --
10. Emotional Social Support (MOSSSS) -.020 .098 -.268* -.287* .186 -.249*  -.430** -.470** .865**  --
11. Overall Social Support (MOSSSS) -.005 .078 -.308* -.287* .208 -.247*  -.440** -.478** .964** .968**  --
12. Mindfulness (MAAS) .351** -.621** -.281* -.167 -.076 -.531**  -.339** -.449** .215 .153 .189  --
13. Sleep (PSQI) -.247* .236 .369** .454** .166 .612** .458** .557** -.275* -.183 -.236 -.415**  --
Means 25.46 4.39 1.98 2.39 4.47 8.92 44.31 14.64 72.31 71.79 72.05 3.90 6.77
Standard Deviations 7.12 7.39 1.33 .95 2.11 6.36 9.89 8.04 24.23 25.75 24.14 1.18 3.57
Skewness .40 .81 1.87 1.06 .51 .82 .28 .23 -.89 -.87 -.88 -.04 .74
Kurtosis 2.88 2.54 3.99 1.11 -.79 -.52 -.64 -.28 .12 .08 .16 -.87 .38
*Correlation is significant at the 0.05 level (2-tailed).
**Correlation is significant at the 0.01 level (2-tailed).
Sleep scores are reversed such that higher sleep scores indicate worse sleep quality. All other variab les are positively scored such that higher 
scale scores indicate higher levels of that variab le. 
First Trimester 
 Moderate and strong correlations were found between GWG and depression, GWG and 
anxiety, and GWG and mindfulness. GWG was positively correlated with depression (r=.409, 
p<.01) and anxiety (r=.340, p<.01). Mindfulness was negatively correlated with GWG (r=-.621, 
p<.01). No significant relationships were observed between GWG and behavioral factors (i.e., 
physical activity, social support, or sleep) during the first trimester (See Table 6).  
 
 
  
 
 
  
 
 
 
 
 
When analyzing mean differences in mental health scores (i.e., stress, anxiety, 
depression), no significant mean differences were observed between users (n=315) compared to 
non-users (n=614) of alternative approaches (See Table 5). 
Second Trimester 
Significant correlations with small effect sizes were found between GWG and the number 
of stressful events, physical activity, depression, and mindfulness. Significant negative 
correlations were observed between GWG and the number of stressful events within the past 12 
months (r=-.216, p<.01), GWG and higher amounts of physical activity (i.e., days per week) (r=-
.136, p<.05), and GWG and higher levels of mindfulness (r=-.129, p<.05). There was a significant 
positive correlation between GWG and depression (r=.162, p<.01) (See Table 7). 
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Table 7. Second Trimester Correlations Among Study Variables (N=304)
1 2 3 4 5 6 7 8 9 10 11 12 13
1. Pre-pregnancy BMI  --
2. Total Gestational Weight Gain -.463**  --
3. Number of stressful events .235** -.216**  --
4. Self-rated Stress .157** -.028 .393**  --
5. Days per week of physical activity .115* -.136* .073 .156**  --
6. Depression (EPDS) -.139* .162** .124* .411** -.096  --
7. Anxiety (STAI-S) .020 .094 .107 .483** -.014 .690**  --
8. Perceived Stress (PSS) .063 .012 .311** .589** -.005 .703** -.161**  --
9. Tangible Social Support (MOSSSS) .148* -.082 .075 -.134* .114*  -.455** .118* -.456**  --
10. Emotional Social Support (MOSSSS) .172** -.101 .066 -.126* .108  -.420** .079 -.432** .863**  --
11. Overall Social Support (MOSSSS) .165** -.095 .073 -.135* .115*  -.454** .103 -.460** .967** .964**  --
12. Mindfulness (MAAS) .138* -.129* -.125* -.285** .023  -.533** .011 -.597** .441** .423** .448**  --
13. Sleep (PSQI) .139* .040 .050 .290** .078 .393** -.134* .412** -.296** -.267** -.292** -.256**  --
Means 26.34 11.31 1.93 2.57 4.37 8.87 46.83 14.58 70.90 74.30 72.60 4.05 7.01
Standard Deviations 7.93 10.79 1.38 .81 2.25 5.36 6.39 6.97 24.39 23.40 23.06 1.01 3.05
Skewness 1.11 -.24 1.73 .10 .45 .34 .21 -.10 -.46 -.55 -.44 -.08 .47
Kurtosis .95 .70 3.03 -.32 -1.02 -.72 -.93 -.48 -.93 -.83 -1.02 -.68 .09
**Correlation is significant at the 0.01 level (2-tailed).
*Correlation is significant at the 0.05 level (2-tailed).
Sleep scores are reversed such that higher sleep scores indicate worse sleep quality. All other variab les are positively scored such that higher 
scale scores indicate higher levels of that variab le. 
 
 
 
 
 
 
 
 
 
 
 
In the second trimester, there was a significant difference in mean depression scores 
between users (n=315, M=7.00, SD=4.19) and non-users (n=614, M=9.60, SD=5.59) of 
alternative approaches to health care; t(202.70)=4.40, p<.001. Further, Cohen’s effect size value 
(d=.526) suggested a moderate practical significance.100 A significant difference was also found in 
mean anxiety scores between users (n=315, M=33.45, SD=10.61) compared to non-users 
(n=614, M=38.66, SD=12.07) of alternative approaches to health care; t(302)=3.345, p=.001. 
Cohen’s effect size value (d=.424) suggested a small to medium practical significance (See Table 
5).100 
Third Trimester 
  Small magnitude correlations were found between GWG and the number of stressful 
events, physical activity, and mindfulness. There were significant negative correlations between 
GWG and increasing number of stressful events happening within the past 12 months (r=-.085, 
p<.05), GWG and higher amounts of physical activity (i.e., days per week) (r=-1.00, p<.05), and 
GWG and higher levels of mindfulness (r=-.089, p<.05) (See Table 8). No significant mean 
differences were observed between mental health scores in users (n=315) compared to non-
users (n=614) of alternative approaches to health care in the third trimester (See Table 5).  
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Table 8. Third Trimester Correlations Among Study Variables (N=563)
1 2 3 4 5 6 7 8 9 10 11 12 13
1. Pre-pregnancy BMI  --
2. Total Gestational Weight Gain -.390**  --
3. Number of stressful events .092* -.085*  --
4. Self-rated Stress .115** -.079 .374**  --
5. Days per week of physical activity .035 -.100* -.035 .030  --
6. Depression (EPDS) -.065 .052 .225** .542** .004  --
7. Anxiety (STAI-S) .032 .009 .192** .494** -.022 .626**  --
8. Perceived Stress (PSS) .055 -.006 .314** .652** .026 .641** -.139**  --
9. Tangible Social Support (MOSSSS) .070 -.052 -.101* -.175** -.009  -.266** .072 -.368**  --
10. Emotional Social Support (MOSSSS) .068 -.071 -.101* -.196** -.009  -.218** .057 -.362** .863**  --
11. Overall Social Support (MOSSSS) .072 -.064 -.105* -.192** -.009  -.251** .067 -.378** .967** .963**  --
12. Mindfulness (MAAS) .022 -.089* -.073 -.334** .053  -.421** .109** -.472** .177** .179** .184**  --
13. Sleep (PSQI) .077 .015 .195** .279** .040 .235** -.058 .282** -.106* -.117** -.115** -.202**  --
Means 27.40 20.05 1.95 2.71 4.80 8.13 45.60 14.76 73.42 76.17 74.80 4.26 8.01
Standard Deviations 7.16 12.74 1.26 .83 2.35 5.11 6.39 7.21 24.39 23.00 22.87 .94 3.43
Skewness 1.08 .06 1.54 .21 .19 .51 .47 .08 -.74 -.74 -.68 -.09 .37
Kurtosis 1.42 .85 2.30 .12 -1.36 -.09 -.36 -.45 -.31 -.39 -.45 -.67 -.45
*Correlation is significant at the 0.05 level (2-tailed).
**Correlation is significant at the 0.01 level (2-tailed).
Sleep scores are reversed such that higher sleep scores indicate worse sleep quality. All other variab les are positively scored such that higher 
scale scores indicate higher levels of that variab le. 
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Chapter 5 
DISCUSSION 
Overview 
The purpose of this study was to explore the relationships between GWG and behavioral 
factors (i.e., physical activity, sleep, social support) and maternal mental health (i.e., stress, 
depression, and anxiety) in pregnant women residing in the US. A secondary purpose was to 
explore the perceptions, uses of, and interests in alternative approaches, and to describe the 
differences in maternal mental health between users and non-users of alternative approaches 
(e.g., yoga, meditation, mindfulness) to inform interventions.  
Consistent with the literature,4,7 almost half of our sample 47.6% (n=461) were gaining 
excessive GWG with a majority of them reporting a normal weight pre-pregnancy BMI (n=188, 
41.8%). Of late, excessive GWG has become a major public health problem,4,6 which may lead to 
negative maternal and child health outcomes, increased likelihood of postpartum weight 
retention/weight gain,91 and depression.66 In our sample, 37.7% (n=365) had elevated depressive 
symptoms (≥10 on the EPDS) with the highest amount of depressive symptoms reported by those 
who gained excessive GWG (n=198) as well as those with a normal (n=143) and obese (n=99) 
pre-pregnancy BMI. The rate of elevated depressive symptoms in our sample is higher than that 
reported in previous studies with varying rates of antenatal depression between 9.8-28.3%65,101,102 
depending on study cohort and depression scale used. Data suggests rates for depression and 
anxiety symptoms are higher at antepartum compared to postpartum.54 The mean perceived 
stress and anxiety scores in our study were 14.69 and 37.23, respectively. Both mean perceived 
stress and anxiety scores are similar to baseline scores reported in other studies in pregnant 
women.103-105 To date, there are no normative cut off scores for perceived stress and anxiety in 
pregnant women using the PSS and STAI as scores are relative to the population studied. 
Positive antenatal mental health is imperative to maternal and child health and studies often 
report maternal stress and anxiety as comorbidities to depression. However, the understanding of 
these relationships during pregnancy is limited54 and more research is warranted in this area 
especially in relation to GWG.   
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In our sample, we found that GWG throughout the time course of pregnancy was 
negatively related to the number of stressful events experienced in the past year, similar to what 
is reported in the literature106. When we assessed by trimester the relationship was no longer 
significant in the first trimester which may have largely been due to the small sample size of first 
trimester subjects. The literature suggests a negative relationship between stressful events and 
weight gain in pregnant women.67,107 However, a woman’s pre-pregnancy BMI has been shown to 
have a positive relationship with maternal stress such that women with higher pre-pregnancy 
BMI’s have higher levels of stress108 and may be at risk for inadequate weight gain. In our 
sample, 7.1% (n=65) were underweight, 41.3% (n=279) normal weight, 22.7% (n=208) 
overweight, and 28.9% obese.  Normal weight and obese women reported the highest numbers 
of stressful events; however, they were also the largest portion of our sample size. Inadequate 
weight gain may lead to poor obstetric outcomes (e.g., low birth weight, preterm delivery).21 
Physiologically, when mothers are experiencing maternal stress, hormones can be ‘transmitted’ 
into the fetus disrupting neurodevelopment altering fetal behavior both in and out of the womb 
(i.e., in-utero fetal programming) and may inhibit the utilization of calories for weight gain.63,107 
These findings suggest that providers may want to counsel patients on how to limit stress. 
Additionally, physicians may want to suggest approaches such as meditation or the like to teach 
women how to manage stress during their pregnancy. Leiferman and colleagues (2014), have 
suggested that pregnant women want advice on stress management and few providers (i.e., 
obstetricians, certified nurse midwives) report advising patients about stress.30 It is important to 
note that even though the number of stressful events was negatively associated with GWG, there 
was no relationship between stress and GWG when measured by the perceived stress scale.97 A 
number of reasons may have contributed to this relationship. First, even though these stressful 
events may have occurred, it is possible that these events were not perceived as stressful. 
Second, there is a possibility that the survey resulted in reporting errors due to pregnant women 
not wanting to answer questions that present themselves in an unfavorable manner,109 producing 
lower perceived stress scores. Lastly, it is common for pregnant women to have trouble 
differentiating between increased mental health symptoms (e.g., worthlessness) and normal 
 44 
pregnancy concerns (e.g., fatigue) which may have led to an underrepresentation of perceived 
stress levels within our sample.54,55 Utilizing objective measures of stress (i.e., salivary cortisol) 
would be advised in future research. 
Our findings demonstrated a positive relationship between depression and GWG over the 
time course of pregnancy and when assessed by trimester, the relationship was strongest in the 
first trimester but no longer evident in the third trimester. These findings are important for a 
number of reasons. First, the risk of fetal complications may be heightened when a woman is 
depressed and gaining excessive weight during her pregnancy55,63 especially during the first 
trimester.110,111 When pregnant women are depressed or gaining excessive GWG, hormones that 
impact in-utero fetal programming are produced (e.g., cortisol) and may lead to negative fetal 
outcomes such as interference with growth and increased risk for the development of psychiatric 
disorders later in childhood.63 Second, untreated depression in the first trimester has been 
reported as an important predictor of postpartum depression.112 Both depression and GWG are 
predictive of subsequent postpartum weight gain and/or retention commonly found in those with 
postpartum depression and may contribute to the development of obesity.113,114 Among those 
who are both depressed and gaining excessive GWG, the likelihood of postpartum depression 
and weight gain and/or retention is high.115,116 A study by Yazici and colleagues (2015), reported 
92% (n=48) of their sample of pregnant women who were not treated for diagnosed depression 
during the first trimester and had postpartum depression compared to the treated group (n=21) 
(i.e., medications, psychotherapy) which no postpartum depression was determined (0%).112 
Results from a cohort study by Herring and colleagues (2008) found that postpartum depression 
was associated with more than a 2-fold increased risk of retaining at least 11lbs at 1-year 
postpartum.113 Third, depression and GWG may have detrimental long-term effects on physical 
and mental health if experienced during the first trimester. Like stress, identifying feelings of 
depression may go overlooked in pregnancy because women may not be able to differentiate 
between increased mental health symptoms (e.g., hopelessness) and normal pregnancy 
concerns (e.g., fatigue, bodily pain).54,55 Therefore, it is important to identify mental health issues 
and manage GWG early in pregnancy to prevent symptoms from developing into more serious 
 45 
concerns (i.e., postpartum depression, weight gain and/or retention, obesity). Depression during 
pregnancy may have major adverse implications in the mother and fetus21,23,24,34,55 and non-
pharmacological interventions are needed to manage maternal mental health.  
When looking at the relationship between GWG and anxiety, the only significant finding 
was a positive relationship in the first trimester.  Similar to the maternal stress literature, anxiety in 
pregnancy has been linked to inadequate weight gain.54,56,67 However, our findings suggest the 
opposite such that increasing levels of anxiety are associated with higher levels of weight gain 
during the first trimester only. One study on anxiety in pregnant women demonstrated a u-shaped 
curve with anxiety peaking in the first and third trimesters and decreasing in the second 
trimester,105 while another study demonstrated anxiety symptoms were the highest in the first 
trimester and decreased across pregnancy.117 Early pregnancy anxiety has been shown to be a 
predictor for postpartum weight retention67,118 leading to subsequent obesity. One study 
demonstrated that levels of anxiety in pregnant women were highest in those with weight 
controlling behaviors (e.g., dieting) and negative weight gain attitudes (e.g., weight gain making 
them feel unattractive)26 and were more likely to gain excessive GWG. However, this study did 
not distinguish between trimesters. Our findings may suggest that women in the first trimester 
who are anxious and gaining excessive weight may likely be worrying about controlling weight 
and have negative attitudes toward weight gain which may explain the significant relationship 
between anxiety and GWG in the first trimester. As suggested above, Rallis and colleagues 
(2014) stated that anxiety symptoms are common in perinatal depression and early signs and 
subclinical levels of perinatal distress often go overlooked54,55 and can lead to major negative 
implications if left untreated. Therefore, it is important to identify early feelings of distress so they 
do not progress into subsequent trimesters and postpartum causing further harm to the mother 
and fetus. 
Throughout the pregnancy time course GWG was positively associated with sleep quality 
(higher scores indicate worse sleep quality), but was not significant when assessed by trimester. 
Pregnancy may already lead to poorer sleep quality due to rising hormone levels (e.g., 
progesterone), nocturia (i.e., waking up in the night to urinate) resulting from bladder 
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compression, heartburn, increased fetal movements, disordered breathing from excessive GWG, 
and pregnancy-related discomfort (e.g., joint pain, cramping, nausea) all of which limit sleep 
positions and hinder quality and duration of sleep.119  The literature has suggested that 
insufficient sleep (i.e., short duration, poor quality) may play a significant role to managing weight 
in pregnancy and our findings suggest increasing GWG with poorer sleep quality.119 Our findings 
and those in the literature demonstrate a two way relationship between GWG and sleep quality 
such that poor sleep quality can lead to increased GWG and vice versa. Conversely, there is 
literature that also demonstrates that too much sleep (i.e., >10 hours) is also linked to excessive 
GWG. One study reported that pregnant women who slept more than 10 hours a night had nearly 
a twofold increased risk of excessive GWG than those sleeping less than 8 hours.91 Sleep 
quantity and quality during pregnancy needs to be explored to further understand the relationship 
between sleep and GWG.  
Similar to the literature,120,121 a negative relationship between GWG and physical activity 
emerged in the second and third trimesters. The first trimester may not have had a very strong 
relationship to GWG because the least amount of weight gain typically occurs in the first trimester 
(e.g., <4.4lbs).4 Findings in one study observed negative relationships with excessive GWG and 
walking, vigorous physical activity, and total activity throughout pregnancy.64 Physical activity 
typically declines throughout the pregnancy time course and encouraging women to engage in 
physical activity may significantly reduce their risk for excessive GWG64,121 and our findings 
support this trend. Physical activity has been shown to be safe and efficacious for the mother and 
benefits may include improved cardiovascular function, limiting pregnancy weight gain, decreased 
musculoskeletal discomfort, reduced incidence of muscle cramps and lower limb edema, mood 
stability, decreased labor and deliver time, and decreased risk for cesarean delivery.120 For the 
fetus benefits include, decreased fat mass, improved stress tolerance, and advanced 
neurobehavioral maturation.120 Physical activity plays an important role in managing GWG and 
HCP play an important role when providing recommendations during pregnancy. However, in a 
survey by Leiferman and Colleagues (2014), pregnant women reported that their HCP provided 
inconsistent physical activity related information. Women reported wanting recommendations for 
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evidenced-based practices and current guidelines for physical activity, healthy eating, and weight 
gain and were interested in learning about activities such as yoga, massage, and exercise 
classes to help with stress management.30 When women in our sample were asked if their HCP 
recommend physical activity during their current pregnancy, alarmingly, 41.7% said no. Health 
care providers (HCP) should offer and encourage pregnant women to continue exercising as their 
pregnancy progresses in order to promote optimal maternal and fetal health. 
GWG throughout the time course of pregnancy was also negatively related to 
mindfulness. Mindfulness was the only variable with a consistent relationship to GWG throughout 
all time points in our study. Mindfulness, a therapeutic technique, is used to create an awareness 
that is emerged through paying attention on purpose, in the present moment, in a nonjudgmental 
way to the unfolding experience moment by moment122 and may lead to increased self-regulation. 
Women in our study who reported higher mindfulness scores had less GWG throughout the 
pregnancy time course and across all trimesters individually. To our knowledge, no literature 
exists exploring the relationship between mindfulness and GWG during pregnancy. Women who 
had higher mindfulness scores may have had lower GWG due to less ‘mindless’ eating and 
excess calorie consumption.87  In a review by Olson and Emery (2015), increasing levels of 
mindfulness in non-pregnant subjects consequently increased self-regulation and one’s ability to 
recognize bodily cues (e.g., hunger, fullness) to prevent overeating.87,123 Additionally, women who 
are more mindful may be more likely to overcome barriers related to healthy weight management 
(i.e., scheduling activity, monitoring diet and activity level, discomfort). Self-regulation, 
awareness, and acceptance, important components of mindfulness, are increased in capacity in 
those with higher levels of mindfulness and play an integral role in weight management.123 These 
components of mindfulness aid in adapting behavioral patterns (e.g., decrease calories, increase 
physical activity) and tolerance (e.g., muscle soreness) which can influence healthy weight. 
Consistent with the literature in non-pregnant populations, our data suggest that increased levels 
of mindfulness may contribute to managing GWG during pregnancy as those that exhibited higher 
levels of mindfulness had lower GWG. Mindfulness may be an important intervention to manage 
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GWG and interventions are needed to test the efficacy of mindfulness for GWG in pregnant 
women. 
Interestingly, the majority of users of alternative approaches reported using yoga, 
massage, prayer, chiropractic, and meditation and they typically use alternative approaches for 
relaxation and stress relief. The majority of women who did not use alternative approaches said 
they did not because they didn’t know much about it, but almost half said they would consider 
using alternative approaches to manage weight and stress during pregnancy. They also indicated 
that they would mostly be interested in using yoga, massage, chiropractic, mediation, and 
mindfulness.  This provides a unique opportunity to educate pregnant women and their HCPs 
about the benefits of using these alternative approaches to manage GWG and maternal mental 
health during pregnancy. Perhaps education about what alternative approaches are, types to 
consider trying, and the benefits of using them, may help encourage the use of these approaches 
and thus manage maternal mental health and GWG. HCPs should provide recommendations 
and/or information for maternal mental health and GWG management using alternative 
approaches to provide other potential avenues to promote optimal maternal and fetal health.  
When comparing mental health scores between users and non-users of alternative 
approaches, findings demonstrated lower mean depression and anxiety scores in those that used 
alternative approaches (i.e., users) during pregnancy as compared to those that did not use 
alternative approaches (i.e., non-users). When maternal mental health (i.e., stress, anxiety, 
depression) was explored by trimester, only mean differences in depression and anxiety scores 
were significant between users and non-users of alternative approaches in the second trimester.  
The differences between groups may have occurred because alternative approaches incorporate 
mindfulness components (e.g., stress relief, self-regulation), and it is known that those who 
practice alternative approaches may have be better able to manage feelings of or related to 
depression and anxiety.36-37 Further, differences in maternal mental health scores between 
trimesters were assessed, and no significant differences between scores within each trimester 
were found. A possible explanation may be that during the second trimester, changes in the 
physical body begin to become more obvious (e.g., abdominal circumference increases, 
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increasing rate of GWG) and women may become dissatisfied with their pregnant body124 thus 
leading to increased feelings of anxiety and depression. A study by Skouteris and colleagues 
(2005) reported that body size dissatisfaction during pregnancy is most evident during the second 
trimester and body size dissatisfaction is an important determinant of perinatal depression.125 
However, body size dissatisfaction was not reported in our study. Conversely, another 
explanation may be related to the u-shaped curve of anxiety.105 Because many people may 
experience elevated levels of anxiety in the first and third trimester, both users and non-users 
may seek tools to help decrease feelings of anxiety and thus, both groups have reductions in 
anxiety levels.  The known benefits of alternative approaches on mental health are well 
established,36,37 as well as their potential for weight management in non-pregnant 
populations.39,84 Increasing evidence for use of alternative approaches during pregnancy 
illustrates the potential benefit for maternal mental health and GWG management during 
pregnancy.36,37,39,84 Because of the safety125 and low cost125  of alternative approaches and 
preference for non-pharmacological interventions in pregnant women,32-34 there is a need to 
explore the efficacy of alternative approaches as a strategy for maternal mental health and GWG 
management in pregnant women to improve pregnancy and birth outcomes.  
Limitations 
Despite this study being one of the first to demonstrate an important relationship between 
mindfulness and GWG, explore the relationships between maternal mental health and GWG in 
pregnant women, and discover differences in mental health in users and non-users of alternative 
approaches, there were a few limitations. First, because the majority of participants in this study 
were Caucasian and middle class, the generalizability of the findings are limited to these 
populations. Racial ethnic minorities may have differing beliefs and/or resources related to 
alternative approaches. In the US, racial ethnic minorities are less likely to use alternative 
approaches with the literature suggesting their use is 10-20% lower than non-Hispanic Whites.126 
The use of alternative approaches for health care is more common among Whites with higher 
education and income.126,127 One study reported that non-Hispanic white women have higher 
rates of alternative approach use due to more social resources than minority women giving them 
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greater access to a broader range of therapies.128 Conversely, one study in Korean minorities 
reported a high amount of alternative approach use with 62% of their sample using alternative 
approaches and 20% of users interested in doing so for reasons related to improved mental 
health (e.g., anxiety, depression).126 It is important to note that socioeconomic factors interact 
with race/ethnicity producing distinct differences in each group regarding their preferences for and 
opinions of alternative approaches and we should consider the role of culture, acculturation, 
medical care, and geographic location in racial/ethnic minorities in order to better understand their 
perceptions and interests. There is a wide variation between racial ethnic groups and their beliefs 
toward the use of alternative approaches. Perceptions of and interests in alternative approaches 
in racial ethnic minorities is limited. Further studies in racial ethnic minorities are needed to 
determine perceptions of and interests in alternative approaches.  
 Second, administering a survey presents inherent self-report limitations109 including: 1) 
respondents may not feel comfortable providing answers that present themselves in unfavorable 
manner as much of this information is subjective, 2) length of survey may have led to participant 
burden producing more inaccurate responses toward end of survey, 3) possible data errors from 
participant selecting a wrong response and, 4) different interpretations of questions between 
participants in survey producing inaccurate responses.  
Third, the design of this study was cross-sectional therefore no causal relationships can 
be determined from analyses. Although we were able to show associations between GWG and 
behavioral factors and GWG and maternal mental health, we were unable to demonstrate that 
increased GWG was due to negative health behaviors (e.g., less physical activity, lower sleep 
quality, less social support) or caused lower maternal mental health scores. Longitudinal 
interventions are warranted to determine possible causal relationships. 
Fourth, women completed the survey at various points throughout the pregnancy time 
course, thus, GWG may present bias. Total GWG may not be precise for a woman in the 
beginning or middle of a trimester because of the potential for increased weight gain/loss by the 
time she reaches the end of the trimester. A woman may be in the middle of a trimester and is 
gaining a healthy weight, however, we do not know if she will be able to manage a healthy weight 
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throughout the end of the trimester. Additionally, the total GWG measure included aggregate 
weight gain and does not take into account the different GWG weight gain guidelines based off of 
pre-pregnancy BMI.4 Therefore, total GWG may not be as meaningful. For example, a woman 
with an underweight pre-pregnancy BMI who gains 40 lbs is still within a healthy GWG range 
compared to a woman with a normal weight pre-pregnancy BMI who gains 40 lbs and is outside 
of a healthy GWG range. We are unable to distinguish these differences using aggregate GWG 
within our correlations. 
Finally, the question we used for dietary behaviors asked about the type of diet they 
consumed. This information was not sufficient enough to determine relationships to GWG and 
therefore could not be used in data analysis.  Diet plays a key role in GWG and would be an 
imperative measure to be analyzed for future studies. 
Future Implications 
 Despite the limitations of this study, the data presented here informs future data analyses 
and the design of future interventions.  
Future Data Analyses 
This study explored the relationship of GWG to maternal mental health and the use of 
alternative approaches for maternal mental health. The results of this study provide a framework 
for future data analyses to: 1) Explore potential interrelationships between GWG categories (i.e., 
low, healthy, excessive), behavioral factors, and maternal mental health. For example, the 
proposed interrelationships between perceived stress, depression, and GWG were not analyzed 
in this sample. According to the conceptual model (Figure 1), interrelationships between 
perceived stress, depression, and GWG were presumed. Advanced data analysis techniques are 
needed to determine the extent and direction of interrelationships between these variables (e.g., 
logistic regression), 2) Explore the differences, if any, between behavioral factors and maternal 
mental health between groups (i.e., GWG status, trimester, pre-pregnancy BMI). For example, 
advanced data analysis techniques are needed to identify if differences exist between maternal 
mental health scores in low, healthy, and excessive GWG categories (e.g., ANOVA), 3) 
Determine differences, if any, between dose (e.g., frequency, intensity, type) of alternative 
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approaches and GWG and maternal mental health scores, 4) Describe characteristics of users 
and non-users of alternative approaches in order to learn more about each population (e.g., 
preferences, beliefs, barriers related to alternative approaches) and explore how these may be 
related to mental health (e.g., stress, depression), 5) Explore the differences between 
perceptions, uses of, and interests in alternative approaches in racial ethnic minorities. The 
survey will be translated into Spanish to encourage participation from Hispanic/Latin (i.e., Spanish 
speaking) populations.    
Future Interventions 
These data emphasize that mindfulness may help women manage GWG and maternal 
mental health but interventions are needed to test causal relationships. Alternative approaches 
are mind-body techniques that incorporate mindfulness which can potentially lead to the 
simultaneous management of GWG and maternal mental health. Because mindfulness is a 
therapeutic technique that can lead to increased mental and physical self-regulation,122,123 there is 
a need to explore interventions that test the potential for the simultaneous management of GWG 
and maternal mental health in order to promote optimal health in mother and fetus. Simply, an 
intervention using an alternative approach that includes both outcome measures of GWG and 
maternal mental health could be tested to observe a simultaneous effect. 
Contemporary psychology has adopted mindfulness in clinical practice to increase 
awareness and ability to respond to mental processes that contributes to emotional distress and 
maladaptive behaviors.129 More mind-body intervention studies are needed to provide evidence of 
the efficacy of these interventions for maternal mental health and GWG management in pregnant 
women. Currently, alternative approaches are widely accepted and used for health care amongst 
cancer patients34 and in psychotherapy.129 Further acceptance of alternative approaches within 
the medical and other health professions (e.g., primary care physicians) is needed to inform the 
standard of care for maternal mental health and GWG management in pregnant women. A 
comparative effectiveness trial for use of alternative approaches between contemporary 
psychology (e.g., psychotherapists) and general medical professions (e.g., primary care 
physician) could be used to inform health care practitioners with non-pharmacological maternal 
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mental health and GWG management strategies especially for those with sub-clinical and 
undiagnosed/undisclosed mental health issues. Demonstrating the efficacy of alternative 
approaches within general medical settings could potentially encourage the acceptance of 
alternative approaches within HCPs which may in turn help them to provide recommendations/ 
information for the use of alternative approaches for managing GWG and maternal mental health 
in pregnant women.   
Notably, results from this study give rise to questions regarding important times during 
pregnancy in which to intervene to manage maternal mental health and GWG. For example, less 
strenuous alternative approaches (e.g., meditation, tai chi) could be tested in trimesters of most 
difficulty (i.e., trimester one and three) due to increased bodily pain, nausea, and body size to 
promote adherence and a healthy pregnancy. There is a need to test the use of alternative 
approaches during each trimester to determine impact on GWG and maternal mental health 
scores throughout the pregnancy time course. Additionally, a dose intervention could be designed 
including varying levels of frequency, intensity, time, and type of alternative approaches to 
determine adherence to the intervention (i.e., acceptance) and change in GWG and maternal 
mental health scores throughout the pregnancy time course. To our knowledge, no information 
exists in the literature outlining optimal dosage of alternative approaches for GWG and maternal 
mental health scores in pregnancy.  
This study was cross-sectional, thus data was only collected at one point in time. Future 
studies should longitudinally assess GWG, lifestyle factors, and maternal mental health by 
administering a short follow-up survey postpartum. Comparative analysis could be used to 
determine differences in GWG and maternal mental health scores peri- and post-natally. 
Finally, a comparative effectiveness trial between alternative approaches and 
conventional medicine practices could be implemented to determine efficacy of alternative 
approaches compared to conventional medicine for maternal mental health and GWG 
management in pregnancy. Currently, the standard of care for maternal mental health includes 
psychotherapy and pharmaceuticals28 and for GWG includes diet and exercise.64 Determining the 
efficacy of alternative approaches against conventional medicine may enhance conventional 
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medicine practices and may increase access to care as many alternative approaches do not 
assume any cost (or low cost) and can be self-implemented by the user (e.g., meditation, yoga).     
Conclusion 
Few interventions have used alternative approaches (i.e., mindfulness-based 
interventions) to demonstrate their potential to reduce elevated levels of maternal mental health 
(e.g., stress, anxiety, depression) in pregnancy and many are limited in sample size and study 
design.45,73-75 Additionally, data related to alternative approaches to simultaneously reduce GWG 
and maternal mental health in pregnancy is nonexistent. Research in this area during pregnancy 
is lacking. To our knowledge, only a few interventions during pregnancy exist that are aimed at 
reducing excessive GWG using alternative approaches  and more research is needed to inform 
future interventions to improve physical and mental health outcomes for the mother and fetus. 
Our findings suggest a relationship between depression and GWG and mindfulness and GWG. 
Excessive GWG is a major public health concern that has negative implications for both mother 
and fetus. Because higher levels of mindfulness illustrated an inverse relationship with GWG, 
exploring the potential of a mindfulness-based (i.e., alternative approach) intervention may be 
beneficial to manage and/or attenuate GWG. Future interventions should design trials to test the 
effectiveness of alternative approaches to simultaneously manage maternal mental health (i.e., 
depression) and GWG due to the integrative nature of alternative approaches (i.e., body, mind, 
soul). 
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Twitter: 
 
1. #Pregnant? Join an @ASUHealth research study. Complete a survey for a chance to win 
a $20 gift card to @Target. bit.ly/ pregnancy_alternativehealth2 
2. @ASUHealth Looking for #pregnant women to complete a survey! Participants may win a 
$20 gift card to @Target. Visit bit.ly/ pregnancy_alternativehealth2 
3. New @ASUHealth #research study! Looking for #pregnant women to complete a survey. 
You may win a $20 gift card to @Target! Visit bit.ly/ pregnancy_alternativehealth2 
4. Want to win a $20 gift card to @Target? Must be #pregnant and willing to fill out a survey! 
bit.ly/ pregnancy_alternativehealth2 
5. Calling all #pregnant women! Fill out the survey below to be entered for a chance to win a 
$20 gift card to @Target. bit.ly/ pregnancy_alternativehealth2 
6. @ASUHealth researchers looking for #pregnant women to fill out a survey! Be entered to 
win a $20 gift card to @Target. Visit bit.ly/ pregnancy_alternativehealth2 
Facebook: 
ASU is seeking pregnant women to participate in a research study. If you are currently pregnant, 
18 years and older, live in the US, and can read and write in English then you are eligible to 
participate! Completing the survey will enter you into a drawing for a chance to win a $20 gift card 
to Target. The survey will ask questions regarding your current health behaviors related to 
physical activity, sleep, nutrition, gestational weight gain and stress as well as questions related 
to your opinions, uses of, and interests in alternative approaches (i.e., yoga, meditation, 
mindfulness) for gestational weight gain and stress management. Participation is voluntary. If you 
have any questions please contact alternativehealth.asu@gmail.com 
Sign up at: bit.ly/ pregnancy_alternativehealth2 
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Subject: Collaborating with ASU to recruit pregnant women for a research study 
 
Good Afternoon, 
 
My name is Jeni Matthews and I am a graduate student working with women’s health researcher, 
Dr. Jennifer Huberty, at Arizona State University in the School of Nutrition & Health Promotion. As 
part of my thesis project we are currently conducting a study using a survey to describe the 
relationship between excessive GWG and maternal mental health (i.e., maternal stress, 
depression), and to explore the potential mechanistic pathways (i.e., social support, physical 
activity) to manage maternal stress and excessive GWG in pregnant and postpartum women in 
the US. A secondary purpose of the study is to identify the perceptions, uses of, and interests in 
alternative approaches (i.e., yoga, meditation, mindfulness) to limit excessive GWG and maternal 
stress in pregnant women (during and after pregnancy) to help inform interventions. 
 
We would like to invite you to partner with us to disburse information to pregnant women. This 
would mean distributing information about our survey to help recruit potential participants by any 
or all of the following: 
 
§ Post attached flyer in location and/or places in which you are affiliated that our target 
audience will see. 
§ Email a short description of the study to your contacts or a listserv -I will provide this 
to you. 
§ Post to various social media websites (i.e., Twitter, Facebook) a flyer, or short 
description about the study-I will provide this to you. 
§ Post a statement about our study on your website-I will provide this to you.  
 
The ASU Institutional Review Board approved this study and we are conducting recruitment 
nationally. Eligible women will be pregnant, 18 years and older, reside in the US, and can read 
and write in English. 
 
We appreciate your time and look forward to hearing from you. If you have any questions or 
concerns please do not hesitate to contact myself at jeni.matthews@asu.edu 
 
Please refer potential participants to: bit.ly/pregnancy_alternativehealth2 
Or email alternativehealth.asu@gmail.com 
 
 
Sincerely, 
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1. Please record your weight in pounds at each specified time point below. If you have not 
reached a trimester yet, please record Not Applicable (NA), or leave blank. If you are at the 
beginning or middle of a trimester, simply enter your current weight in that trimester.  
 
2. How tall are you without shoes, in feet and inches? 
 
3. Are you currently pregnant with more than one child? 
 
4. Is this your first pregnancy ever? (Note: if previous pregnancies ended due to miscarriage or 
stillbirth please select no) 
 
5. How many previous pregnancies have you had? (Note: include miscarriage and stillbirth) 
 
6. How many previous live births have you had? 
 
7. In any of your previous pregnancies, did you experience any of the following complications? 
Check all that apply. 
 
8. Are you receiving food from WIC (the Special Supplemental Nutrition Program for Women, 
Infants, and Children)? 
 
9. Have you been clinically diagnosed with and currently suffering from any of the following 
physical and/or mental health disorders? Check all that apply. 
 
10. In any of your previous pregnancies, were you told that you had gestational diabetes 
(diabetes that started during pregnancy)? 
 
11. In the 3 months before your current pregnancy did you smoke cigarettes? If yes, how many 
cigarettes did you smoke on an average day? (A pack has 20 cigarettes). 
 
12. How many cigarettes do you smoke on an average day now? (A pack has 20 cigarettes). 
 
13. Which of the following statements best describes the rules about smoking inside your home 
now? Check one answer 
 
14. During the 3 months before your current pregnancy, how many alcoholic drinks did you have 
in an average week? 
 
15. How many alcoholic drinks do you currently have in an average week? 
 
16. Did your doctor recommend exercise during your current pregnancy? 
 
17. During any of your prenatal care visits, did a doctor, nurse, or other health care worker talk 
with you about how much weight you should gain during your current pregnancy? 
 
18. How much weight did your doctor, nurse, or other health care worker tell you to gain during 
your current pregnancy? 
 
19. Are you currently participating in regular exercise? 
 
20. What kind of exercise do you participate in during your current pregnancy? Check all that 
apply. 
 
21. How many days per week do you typically exercise during your current pregnancy? 
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22. We would like to know your exercise habits throughout your pregnancy. On average, how 
much time per week do you typically exercise during your current pregnancy? Please choose 
the average amount of time per day in each trimester. If you have not reached a trimester, 
please select Not Applicable.  
 
23. What is your average level of effort while exercising during your current pregnancy? Please 
choose the level of effort in each trimester. If you have not reached a trimester yet, please 
select Not applicable. 
 
24. What are your reasons for exercising during your current pregnancy? Check all that apply. 
 
25. What kind of diet best describes how you are eating during your current pregnancy? 
 
 
